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Intermediate Variables for walculating DA{event)

(

Chemical of Media Demal Absorplion FA Kp T{evant) Tau T B
Polential Concern Fractian (soil) Value Valug Lrnits Valys Unils Valug Units Valug Units Value
Trichlcroethane, 1,1,2- Ground Water -Construction RME Aberjona - 1 6.44E-03]  emihr B hr 5.06E01 hr 1.43E+00 hr 2.86E-02
Dichlorogthane, 1,1- Ground Water -Constructian RME Aberjona - 1 6.74E-03|  cmir B hr 3.B2E-01 hr 9.18E-01 hr 2.5BE-02
Dichlgrpethylene, 1,1- Ground Water -Construction RME Aberjana == 1 1.17E-02|  cm/r B hr 3.72E-01 hr 8.93E-01 hr 4.41E-07
Trichlorobenzene, 1,24+ Ground Water «Construction RME Aberjona - 1 6,63E-02| cmr 8 hr 1.11E+00)] hr 2.66E+00 hr 343E-01
Dichloropenzene, 1,3- Ground Water -Construction RME Aberjona ~ 1 5.79E-C2| cmhr a hr 711E-Q1 hr 1, 71E+00) ar 2.70E-M
Dichigrobenzene, i,4- Ground Water -Construction RME Aberjona - 1 4.20E-02|  cmvhr 8 hr 7.11E-01 hr 1.71E+00Q] hr 1.96E-01
Benzeng Ground Water -Construction RME Aberjona - 1 1.49E-02]  crvhr 8 hir 2.92E-01 hr 7.00E-01 hr 5.05E-02
Bromomethane Ground Water -Construction RME Aberjona - 1 2.B4E-03] _ cm/hr 8 hr 3.63E-01 hr 8.71E-01 hr 1.06E-D2
Chicrobenzene Ground Water -Construction RME Aberjana - 1 2.82E-02|  cmvhr 8 hr 4.56E-01 hr 1.09E+00 hr 1.15-D1)
Chlcrodibromomelthane Ground Water -Construction RME Aberjona - 1 3.226-03|  crvhr 8 hr 1.57E+00)] hr 3T7EH0D hr 1.79E-02
Chicrositiane Ground Water -Construction RME Aberjona - 1 6.07E-03] _cm/r 8 hr 2.45E-0% hr 5.88E-01 hr 1.9BE-02)
cis-1,2-Dichloroethene Ground Water -Gonstruction RME Aberjona - 1 110E-02] _em/r g hr 3.72E-0% hr 9.94E-01 hr 4.15E-02
Ethyicenzene Ground Water -Construction RME Aberjona - 1 4.93E:02]  cmihr 8 hr 4.20E-01 hr 1.01E+D0 hr 1.95E-C1
Meihyt ler=butyl ether [Ground Water -Construction RME Aberjona - 1 2ME-03]  cmmr i1 hr 3.32E-01 hr 7 .S88E-01 juld 7.63E-DY
Methyiene chioride Ground Water -Construction RME Aberjora - 1 A.54E-03]  cmvhr 8 hr 219E-01 hr 7 .65E-01 nr 1.26E-0
Tetrachlorethylens Ground Waler -Congtruetion RME Aberjora - 1 3.34E-02) emfr 8 hr S0BE-G1 hr 2. 1BE+00 fr 1.66E-01)
Taluene Ground Water -Construction RME Aberjona - 1 3.11E-02]  omir B ht 3.50E-01 hr 8.39E-01 hr 1.15E-01
trans-1,2-Dichloroethens {|Ground Water -Construction RME Aberjora - 1 110E02]  cmir 5 hr 3.72e-01 hr 3.84E-01 nr 4.15E-02
Trichloroethylene Ground Waler -Construction RME Abserjona - 1 1.18E:02] cmhr ) hr & 81E-1 hr 1.39E+00) nr 5.13E-03
Vinyl chlonde Groung Water -Construction RME Aberjona -- 1 5.60E-03] cmhr 8 hr 2.39E-01 hr 5 73E-01 hr 1.7TDE-02
Xylenes (total) Ground Water -Construetion RME Aberjona - 1 4.71E-02]  emfnr 8 hr 4.19E-01 hr 1,01E+00 hr 1.88E-D1
p-Cresol Groung Water -Construction RME Aberjona i 1 7.66E-03]  cmir 8 hr 4,30E-01 hr 1.03E+00| hr 3.06E-02
_{Naphthalens Ground Waler -Constrzction RME Aberjona - 1 4.66E-021 cm/hr 8 hr 5.58E-01 hr 1.34E+00 hr 2.03E-M1
2-Methyinaphthalene Ground Water -Construction RME Aberjona - 1 94TE-02|  cmine B hr &.596-01 hr 1.60E+00 hr 4.20E-01
Acanaphthylene Ground Water -Construction RME Aberjona - 1 Q.11E02] em/br g hr 7 S0E-01 hr 1.82EH0 hr 4.32E-01
Phenanthreng Ground Water -Construction RME Abesjona - 1 1.44E-01]  cmfhr B hir 1.06E+00| hr 4.11E+0D nr 7.40E-01
Benzg-a-pyrene Ground Water -Construction RME Aberjona - 1 7.04 E-o*i cm/hr 8 hr 2.69E+00 hr 1.17E+0] ar 4.27E+00
Dibenza(a, hianthracena Ground Water -Constructicn RME Aberjona -~ 0.6 1.51E+00]  cmvhr B hr 3.83E+00 hr 1.76E+01 hr 9.6BE+D0)
TCDD Ground Water -Construction RME Aberjona - 0.5 8,07E-01] cmvhr B hr &.82E+00 hr IHEHD hr 5.5TE+00
Diglddn Ground Water -Cansiruction RME Aberjona - 0.9 122E-02]  crnvhr B hr 1, 46EH)1 hr 3.51E+H0)1 hr 8.18E-07
DDD Ground Water -Cansiruction RME Aberjona — 0.8 1.79E-01]  em/hr B hr 6.65E+00 hr 2.60E+01 hr 1.23E+00)
Acelophanone Ground Water -Construction RME Aberjona fad 1 3.72E-03]  cmihr B hr 5.03E-01 hr 1.21E+00 hr 1.57E-02)
Arsente Ground Water -Construction RME Aberjona — No data 1.00E-03|  em/r B hr No dala No data No data Mo data No data
Chromium Ground Waler -Construclion RME Aberjona No data 1.00E-03] cm/hr B hr No data Na data No data No data | Nodata
Manganase Ground Waler -Construclion RME Aberona No data 1.00E-03( emvhr 8 hr No data No data No data Nodata | Nedala
Trichlorcethane, 1,1,2- Ground Water -Construction CT Aberjona - 1 B.44E-03]  emfhr B hr §.96E-01 hr 1.43E+00 hr 2.86E-02
Dichtaroethane. 1,1~ Ground Water -Construction CT Aberjona - 1 6.74E-03] cmmr B hr 3.82E-01 hr 9.1BE-01 hr 2.5BE-02
"Dichloroemylene. 1.1~ nl'.—‘.ruund Waler -Construction CT Aberjona - 1 1A7E-02|  em/hr B hr 3.726-1 hr B.53E-04 hr 4.41E-03
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Darmal Worksheet
Intermediate Variables for Calculating DA(event)

Chemical of Media Dermal Absarption EA Kp T{event) Tau T B
Potential Concem Fraction (soil} Value Valug Units Vaiue Units Yalue Units Value Lnits Value
Trichlcrobenzene, 1,2,4- Ground Water -Construction CT Aberjona " 1 6.63E-02)  cmr 8 hr 1,11E+00)| hr 2.66E+00 ar 3A3E01
Dichlarobenzene, 1,3- Ground Waler -Construction CV Aberjona - 1 8.7T2E-02|  cmihr 8 hr 7.11E-Q1 hr 1.71E+00 hr 2.70E-01
Dichlorgbenzene, 1,4~ Ground Water -Construction CT Aberjona -~ 1 4.20E-02]  crvhr B hr 7.11E-01 hr 1.71E+00 hr 1.96E-01
Benzene Ground Water -Construction £T Aberjona - 1 1496028 cmihr [} hr 2.92E-01 hr 7.G0E-01 hr 5.05E-02
Bromomethane Ground Water -Canstruclion CT Aberjona - 1 284E-03)  cméhr 8 hr 3.63E-01 hr 4.71E-01 hr 1.06E-02
Chlorobenzene Ground Water -Conslruction CT Aberjona - 1 282E-02|  cmhr 8 hr 4.56E-01 hr 1.08E+00 hr 1.15E-01
Chlorodibromemelhane Ground Water -Construction CT Aberjona - 1 3.22E-03{  cmthr 3] hr 1.57E+00| hr 3.77E+Q0) hr 1.79E-02
Chiorogthane Ground Water -Construction CT Aberjona - 1 6.07E-03|  cminr B hr 245E-01 hr 5.88E-01 hr 1.88E-02
cis+1,2-Dichlorcethens Ground Waler -Construction CT Aberjona - 9 1.10E-02|  cm/hr B hr 372E-01 hr 8.94E-01 hr 4.15E-02
Ethylbenzene Greund Waler -Construction CT Aberjona - 1 4.93E-02)  cmhr 8 hr 4.20E-04 hr 1.01E+00 hr 1.95E-01
Methyl tert-huiy! ether Ground Water -Constructian CT Aberjona - 1 2.41E-03]  cmmr B hr 3.32E-01 hr 7 .98E-01 hr 7.63E-07
Methylene chlaride Grauad Water -Construction CT Aberiona - 1 3.54E-03]  cm/hr B hr 3.19E-01 ht 7 65E-01 hr 1.26E-02
[Tetrachlprethylene Ground Water -Construction CT Aberjona - 1 3.34E-02]  cmihr 8 hr 9.06E-01 hr 2.1BE+00 hr 1.65€-01
Toluane Ground Water -Canstruclion CT Aberiona — 1 31E-0zZ]  emvhr 8 hr 3.50E01 hr 8.39E-01 hr 1.15E-Oiﬂ
trans-1,2-Dichlorosthene Ground Water -Canstruction CT Aberjona - 1 110E-02] eommr a fr 3.72E-01 hr 8.94E-01 hr 4,15E.32
Trichloroethylene Ground Water -Construction CT Aberjuna = 1 1.16E-02] cm/hr 8 hr 5.B1E-01 hr 1,39E+]D) hr 5.13E-02
Vinyi chloride Ground Waler -Consiruction CT Aberjona - 4 5.80E-03)  cmvhr 3 he 2.39E-1 hr 5.73E-1 hr 1. 70E-02)
Aylenes (tolal) Ground Water -Construction CT Aberjona - 1 4 T{E-02| cmir 8 hr 4.19E-01 hr 1.01E+00 hr 1.86E-01
p-Cresol Ground Water -Construction CT Aberjona - 1 7.66E-03]  emihr B hr 4 30E-01 hr 1.03E+00 hr 3.06E-07
Naphthalene Ground Waler -Construction CT Aberjona - 1 4.86E-02|  cm/hr B hr 5.E58E-0% hr 1.34E400 hr 2.03E-01
2-Methyinaphthalene Ground Watar -Construction CT Aberjona - 1 9.97E-02]  cmhr B hr §.68E-01 hr 1.B0E+D0 hr 4.20E-01
Acenaphthylene Ground Water -Construction CT Aberjona - 1 9.11E02|  cmmr [ hr 7.60E-01 hr 1.82E+00 hr 4.32E-01
Phenanthrene [{Ground Water -Construction CT Abarjona - 1 1.4M4E-01]  cmihr 8 hr 1.06E+00 hr 4.11E+0Q hr 7 4QE-01
Benzo-a-pyrene Ground Water -Construclion CT Aberjona - 1 FOEQY  emvhr 8 hr 2.69E+00 hr 1.1TE+D1 hr 4.27E+00
Dibenzo(a,hlanthracena Ground Water -Canstruclion CT Aberjona — 0.6 L51EH0]  emiv 8 hr 3.88E+00 he 1.76E+01 hr 9.88E+0()
TCOD Ground Water -Conatruction CT Aberjona - 0.5 8.07E-01]  cm/hr ] hr & B2E+00 hr 3.04E+01 hr 5.57E+00
fiDieldrin Ground Water -Consiruclion CT Aberjona - 0.8 1.22E-02]  em/hr 8 hr 1.46E+Q1 hr 3.51E+01 hr 218E-02
oRD Ground Water -Consiruclion CT Aberjona - 08 1.79E-01]  emir 8 hr §.65E+00 hr 2.6CE+01 hr 1.23E+00)
Acelophenane Ground Water -Construction CT Aberjona - 1 372803  cmihr B hr 5.03E-01 hr 1.21E+00 hr 1.57E-02)
Arsenic Ground Watar -Construction CT Aberjona - No data 1.00E-03| cmr 8 hr No data Ne data No data Nodala | Nodata
Chromlum Ground Water -Construction CT Aberjona - No dala 1.00E-03]  cmmr B hr No dala No data No data Nodala | Nodata
Manganese Ground Water -Construction CT Aberjona - No dalz 1.00E-03]  cm/hr B hr Nodala | Nodata | Nodala | Wodata | Nodala ]
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(

Dermal Warksheat
Intermediate Variables for Calculating DA(avant)

Chermieal of Media Demal Absorpllon FA Kp T(event) Tau T B8
Potential Concern Fraction {soil) Value Value Units Value Units Value Units Valug Units Valye
Trichloeeethane, 1,1,2- Ground Water -Construcion RME Whitnay — 1 544E-03 emhr 8 hr 5.96E-01 hr 1.43E+00 hr 2.98E-02
Dichioroethane, 1,1- Ground Water -Construction RME Whitney - 1 6.74E-03] emvhr ] hr 3.82E-01 br 9.18E.01 hr 2.5BE-02
Cichlorostnylene, 1,1- Ground Water -Consiruction RME Whilney - 1 1.17E-02{  cmvhr & hr 372E-01 hr B.O3E-01 hr 441E-02
Trichicrobenzene, 1,2,4- Ground Water -Construction RME Whilney - 1 B.63E-02]  cmfr B hr 1.11E+09] hr 2.66E+0D hr 343E-01
Dichlargbenzene, 1,3- Ground Water -Construction RME Whiiney - 1 S5.78E-02] cmmr B hr 7.11E-01 hr 1.71E+00) hr 2.70E-01
Dichlorobenzene, 1,4- Ground Water -Construction RME Whitney - 1 4 20E-02] cmvhr g hr 711E-01 hr 1.71E+00 hr 1.96E-01
Benzena Graund Waler -Construction RME Whitney —~ 1 1496021  cmvhr 8 hr 2.92E-01 hr 7.00E-01 hr 5.05E-02
Bromomethane Ground Water -Construction RME Whitney - 1 284E-03]  cmir 8 hr 3.63E-01 hr B.7T1E-O1 hr 1.06E-04
Chlorabenzene Ground Water -Construction RME Whitnay - 1 2.82E-02|  cmvhr L] hr 4.56E-01 hr 1.05E+00) hr 1.15E-01
Chiorodibromemethane Ground Water -Consiruction RME Whitney - 1 3.22E-03]  emvhr g ht 1.57E+Q0| hr 3.77E+Q0 hr 1.79E-09
Chloroethane Groung Water -Construction RME Whilney - 1 6.07E-03] emmir B hr 2.45E-01 nr 5.88E-01 hr 1.88E-0
cis-1,2-Dichloroathene Ground Water -Construetion RME Whitney - i 110E-02|  emhr B hr 3.72E-01 hr 9.54E-01 fir 4 15E-0
Ethylbenzens Greund Waler -Construction RME Whilney - 1 4.93E-02)  cmvhr B hr 4.20E-01 hr 1.01E+0¢] hr 1.95E-01
tMethyt tert-butyl sther Ground Water ~Construction RME Whilney - 1 2. 1E-03] cmhr B hr J.3ZE-01 hr ¥.98E-01 hr 7.63E-DY
gMetherne ¢higride Ground Water -Construction RME Whitney - 1 3.54E-03;  ¢mdhr ) hr 3.19E-01 hr 7.65E-01 hr 1.26E-03
Tetrachlorethylane Ground Water -Construction RME Whitney - 1 234E-02]  emdbr g hr 9.08E-01 hr 2.18E+00 hr 1.66E-CHf
Toluene Ground Water -Construction RME Whitniey — 1 3.11E-02|  cmibr 3] hr 3.50E-01 hr 8.38E-01 hr 1.15E-01
trans-1,2-Dichloroelhens Graund Water -Construclion RME Whitnay - i 1.10E-02]  cmhr ] hr 3.72E-01 hr 8.84E-01 hr 4,{5E-02
Trichigroethylens Ground Water -Canstruclion RME Whitney - 1 1.16E-02|  cmmr B hr & 81E-01 nr 1.39E+00 nr 5.13&-02
Vinyl ¢hloride Ground Water -Construction RME Whitney - 1 S.60E-03 cm/hr B hr 2.39E-01 hr 5.73E-01 hr 1.70E-02)
Xylenes (tolal) Ground Water -Construction RME Whilney - 1 4.T1E-02|  cmhr B hr 4.19E-01 hr 1.01E+DQ hr 1.86E-01
p-Crasol Ground Water -Construction RME Whitney - 1 7.66E-03] emhr 8 hr 4,30E-01 hr 1.03E+00 hr 3.06E-04
Naghihalane Ground Water -Construction RME Whiiney - 1 4.66E-02[  emir g hr 5.58EQ1 hr 1.34E+D0 hr 2.03E-01
2-Msthyinaphthalens Ground Waler -Construction RME Whitney - 1 947E-02]  emhr 8 hr 5.6BE-01 hr 1,60E+00 hr 4.20E-01
Acenaphihylene Ground Waler -Construction RME Whitney - 1 8.11E-02f  cmr 8 Hr 7.60E-01 hr 1.82E+00) hr 4.32E-01
hPhenanthrene Ground Water -Construction RME Whitney - 1 1.44E-01|  cmtbr 3 hr 1.06E+00 hr 4.11E+00 hr 7.40E-D1
Banze-a-pyrane Ground Water -Construction RME Whitney - 1 7.01E-01 cmvhr 5] hr 2.89E+)0 hr 1.17E+01 hr 4.27E+OI:J
Dibenza(a,hjanthracene Ground Water -Censiruclion RME Whitney — 0.8 1.51E+00]  emvhr 8 hr 3.84E+00 hr 1.76E+01 hr 5.68E+00)
TCDD Ground Water -Construclion RME Whitney - a.5 8.07E-01 cmihir 8 hr 6.82E+00] hr J.01E+D1 nr 5.57E+00y
Oieldrin Ground Water -Canstruclion RME Whitney - 0.9 1.22E-02]  emtr B hr 1.4BE+01 hr 3.51E+01 hr 9.18E-09)
DDD Ground Water -Canstruction RME Whitney - 0.8 1.78E-01 emihr g hr 6.65E+0C hr 2.60E+01 hr 1.23E+0C
Acetophenona Ground Water -Construction RME Whitney = 1 3.72E-03]  emhr -] hr 5.03E-01 hr 1.21E+D hr 1.67E-04
Arsanic Ground Water -Construction RME Whiiney - Na data 1.00E-03]  cmibr 8 nr No dala Na data No data No data ! Nodata
Chromium Ground Waler -Construction RME Whitney - No data 1.00E-0Y  cm/hr L] hr No data No dala Nop data Nodata | No data
Manganese Ground Water -Construction RME Whitney - No data 1.00E-03]  crvhr ) hr Nodata | Nocata | Nodata | Nodala | Nodata
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Dermal Worksheat
Intermediate Vanables for Calculating DA(svent)

Chemical of Meadia Dermal Absorplion FA Kp T{event) Tau T B
Patential Cancemn Fraction {scil) Value Value Units Valug Units Value Units Valug Units Value
Trichloroathane, 1,3,2- Ground Water -Construction CT Whitney — 1 GA4E-03]  emvbr 8 hr 5.98E-01 hr 1.43E+Q0 hr 2.BEE-02
Dichlorcethane, 1,1+ Ground Water -Construction CT Whilney - 1 6.74E-03]  emihr ] hr 3.62E-01 hr 9.18E-01 hr 2.58E-0,
Dichloroethylene, 1,1- Ground Water -Consiruclion CT Whitney - 1 1.17E-02f  cmhr 8 hr 3.72E-01 hr 8.93E-01 hbr 4. 41E-02
Trichlorobenzene, 1,2,4- Ground Water -Construction CT Whilney -~ i 6.63E-02)  emfr B hr 1.11E+0D] r 2.66E+00 hr 3.43E-01
Dichlorotenzene, 1,3 Ground Water -Construction CT Whitney -- 1 §.76E-02]  covhr 8 hr 7.11E-01 hr 1.71E4D0| hr 2.70E-01
"Dichlurobenzena. 1,4+ Ground Water -Construction CT Whitney - i 4,20E-02|  emmr 8 hr 7.11E-01 hr 1.71E+D0 hr 1.96E-01
Benzena Ground Water -Construction CT Whitney - 1 148E-02  cmvhr L] nr 2.92E-01 hr 7.00E-01 hr 5.05E-0
Bromcmeihane Ground Water -Construtlion CT Whitney —~ 1 2.84E-03)  cm/hr 8 hr 3.63E-01 hr B.71E-01 hr 1.0BE-&;
Chlorobenzene Ground Water -Construction CT Whitney - 1 2.82E-02] cmihr ] hr 4.56E-01 hr 1.06E+00 hr 1.15E-01
Chlorodibromomethane Ground Water -Consiruclion CT Whitney - 1 3.22E-03]  ernvhr B hr 1.57E+00 hr 3.77E+Q0) hr 1.78E-02
Chioroethane Ground Water -Construction CT Whilnay - 1 G.07E-03]  omihr ] hr 2.45E-01 hr 5.88E-01 hr 1.88E-02)
cls-1,2-Dichlorcethene Ground Waler -Construction CT Whitney - t 1.10E02] crvhr g hr 3.72E-01 hr 8 94E-01 hr 4.15€-02
Ethylbenzene {IGreund Water -Construction CT Whitney - 1 4.93E-02)  emhr B hr 4.20E-01 hr 1.01E+D0 hr 1.95E-01,
iMethyl ter-butyl ether HGround Water -Construction CT Whitney . 1 211603 cmmr 8 hr 3.32E-D1 hr 7.96E-D1 hr 7.63E-D
Methylene chloride Ground Water -Construction CT Whitney - 1 AHEO0Y  cmhr ] hr 3.19E-01 hr 7.65E-01 hr 1.26E-0/
Tetrachlorethylane Ground Water -Canstruction CT Whitney — 1 3.34E-02]  cmibr L) hr 9.06E-01 hr 2.18EH30) hr 1.66E-01
Toluene Ground Water -Construction CT Whitnay — 1 3..1 1E-02]  e¢rvhr 8 hr 3.50E-01 hr B.39E-01 hr 1.15E-01
trans-1,2-Dichlargalhena Ground Water -Consiruction CT Whitney - 1 1.10E-02]  emfr 8 hr 3.72E-01 hr 8.94E-01 nr 4.15E-03
Trichloroethylene Ground Waler -Construction CT Whilnay - 1 1.18E-02| ominr [:] hr 5.81E-01 ar 1.39E+0D| hr 5.13E-02Z
\Vinyl chloride Ground Water -Construction C7 Whitney - 1 5.60E-03|  cmhr B hr 2 39E-01 hr 5.73E-01 hr 1.70E-03
Xylenes (tolal} Ground Waler -Construction CT Whitney - 1 471E02]  emmr -] hr 4.19E-01 hr 1.01E+00 hr 1.86E-01
pCrasol Ground Waler «Construction CT Whitney - 1 T.66E-03]  cmmr a r 4.30E-01 hr 1.03E+00) hr 3.08E-02
Naphthalene Ground Water -Construction CT Whitney - 1 4.66E-02] cmihr a hr 5.58E-01 hr 1.34E+00 hr 2.DSE-G1h
[2-Methyinaphthalane Ground Water -Censtruction CT Whitney — 1 9.17E-02]  cmvhr ] hr 5,68E01 hr 1.60E+0D) hr 4.ZOE-O1II
Acenaphthylena Ground Water -Construction €T Whilney - 1 9.11E-02]  cm/br B hr 7 .60E-01 hr 1. 82E+00 hr 4.325—01“
Phenanthrens Ground Water -Canslruction CT Whitney - 1 1.44E-01  cmihr B hr 1.06E+0D hr 4_11E+00 nr 7 40E-09
Benzg-a-pyrane Ground Waler -Consiruglion CT Whitney - 1 7.01E-01]  cmihr B hr 2.69E+00] hr 1,17E+01 hr 4.27E+008
Dibenza(a,hanthracene Ground Water -Construction CT Whitnay - 0.6 1.51E+00] emmr [} b 3.8BE+)0) hr 1.76E+01 hr 9.66E+00
TCDD Ground Waler -Construction CT Whilney - 0.5 B.07E-01 crrvhr 8 hr 6.82E+00 hr 3.01E+01 hr 5.57E+00
Dieldrin Ground Water -Congtruciion CT Whitney - 0.8 1.22E-02!  cméhr 3 hr 1.46E+01 hr 3.51E+1 hr 9.18E-D2
DDD Ground Water -Construction CT Whitney - 0.8 1.79E-0% _ cmihr 8 hr 6.65E+00 hr 2.60E+01 hr 1.23E+00)
Acetcphenone Ground Waler -Construction CT Whitney -~ 1 3.72E-03] cmbr ] hr 5.03E01 hr 1.21E+00 hr 1.57E-02
JArsenic Graund Water -Construction CT Whitney - No data 1.00E-03  cm/hr B hr No data No data No data No data | Nodata
Chromiurn Graund Water -Construction CT Whitney -~ No data 1.00E-03]  cmhr 8 hr No data No data Ng dala Nodata | Modalta
Manganese Ground Water -Construction CT Whilney - No dala 1.00E-03[  cm/hr 8 hr No data No data No clgta No data | Nodata
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Dermal Workshest
intermediate Variables for Calulating DA(event)

Chemical of Media Oemmal Absorption FA Kp T(everd) Tau ™ a
Polential Concern Fraction (scil) Value Valug Units Value Units _ Value Units Value Units valua
Trichlaroethane, 1,1,2- Ground Waler -Construclion RME Murphy - 1 6.44E-03]  emihr 8 hr 5.96E-D1 hr 1.43E+00 hr 2.86E-02
Dichloroethane, 1,1. Ground Water -Consiruclion RME Murpny - 1 B.74E-03] em/hr 8 hr 3.82E-01 hr 9,18E-01 hr 2.58E-02)
Dichicroatnylene, 1,1+ Ground Water -Construction RME Murphy — 1 117E-02]  cmvhr ] nr 3.72E-01 hr B.93E-01 hr 4.41E-09)
[Trichlorobenzens, 1,2,4- Ground Water -Canstruction RME Murphy -~ 1 6.63E-02]  cmvhr 8 hr 1.11E+00 hr 2.56E+00 hr 3.43E-01
Dichlorebenzene, 1,3- Ground Water -Construetion RME Murphy - 1 579E-02] cmr B hr 7. HE-01 hr 1.71E+Q0 hr 2.70E-01
thchIorcbenzene. 1,4~ Ground Water -Construction RME Murphy - 1 4. 20E-02) cminr ;] hr 71E-01 hr 1.71E+00 hr 1.86E-01,
Benzene Ground Water -Construction RME Murphy -- 1 1.49E-02  cmmr 8 hr 2.92E-01 hr 7.COE-Q1 hr 5.05E-02
Bromomethane Ground Waler -Construction RME Murphy - 1 2.84E-03]  cmr 8 hr 3.63E-01 hr 4.71E-01 hr 1.06E-07]
Chlorobenzene Ground Water -Construction RME Murphy - 1 2.82E-02| cmihr 8 hr 4.56E-01 hr 1.09E+00 hr 1.158-01
Chlgrodibromemethane Ground Water -Construction RME Murphy - 1 3.22E-03]  cmuhr 8 hr 1.57E+00 hr 3,77E+00 br 1.79E-02
Chlorgethane HGmund Water -Construction RME Murphy - 1 B.07E-03]  cmhr 8 hr 2.45E-01 hr 5.8BE-01 hr 1.BBE-02
cis-1,2-Dichloroethens Ground Waler -Construction RME Murphy - 1 1.$0E-02| cmvhr ] hr 3.72E-01 hr 8.94E-D1 b 4.15E02
Ethylbenzens Ground Waler -Consiruclion RME Murphy — 1 4.93E02]  cmir ] hr 4.20E-01 hr 1.0tE+00 hr 3.85E-01
hMeihyi {er-butyl ether Graund Water -Consiruction RME Murphy - 1 211EQ3  cmibr a hr 3.32E-01 nr 7.98E-01 hr 7 .5IE-03
Mathylene chloride (Ground Water Construction RME Murphy - 1 3.54E-03]  cmhr 8 hr 3.19E-01 hr 7.65E-01 Hr 1,26E-03
Tetrachlorethylane Ground Water -Censtruction RME Murphy - 1 3.ME-02]  emr B hr 9.06E-01 hr 2. 18E+00 hr 1.66E-01
[Toluena Ground Water -Caonstruction RME Murphy - 1 3.11E-02]  cmir B hr 3.50E-01 hr 8.39E-01 hr 1.15E-07
trarig-1,2-Dichlorcethene Ground Water -Construction RME Murphy - 1 1.10E-02]  cm/hr B hr 3TEE04 hr 8.94E-G1 hr 4.15E-07
Trichlorgelhylens Ground Water -Construetions RME Murphy - 1 1.1BE-02| cm/r B hr 581E-01 hr 1.39E+00) hr 5.13E-02
Viny{ chiaride Ground Water -Construetion RME Murphy - 1 S.60E-03]  cm/r B hr 2 39E-01 hr 5.73E-01 hr 1.70E-02
Xylenes {total) Ground Water -Construction RME Murphy - 1 4.71E-02|  cm/r B hr 4.19E-01 br 1.01E+00 hr 1.85E-01
p-Cresal [|Ground Water -Construction RME Murphy - 1 7.66E-03| cmvhr a hr 4.30E-01 hr 1.03E+00] hr 3.08E-02
MNaphthalene Ground Waler -Consiruction RME Murphy — 1 4.66E-02| crhr 8 hr 5.58E-01 hr 1, 34E+0¢] hr 2.03E-G$
2-Methyinaphthalena Ground Water -Construclion RME Murphy — 1 9.17E-02|  em/hr a [ 8.68E-01 hr 1.60E+00 hr 4,205.01"
Acenaphthyleng Ground Water -Construction RME Murphy - 1 BA1E-02]  amibr ) nr 7.60E-C1 hr 1,82E+00 hr 4.32E-01II
Phenanthrensa Ground Waler Construction RME Murphy - 1 1.44E01  emhr L] hr 1.06E+00| he 4,3 1E+00 hr T.dOE:c;II
Benzo-a-pyrene Ground Water -Consiruclion RME Murphy — 1 7HEQ  emmr 8 hr Z.E9E 0D hr 1.47E:)1 hr 4.2TE+00)
Dibenzo(a n)anthracena Graund Waler -Consiruction RME Murphy — 0.8 1.51E+00]  cm/hr -] hr 3.B8E+00| hr 1.76E+31 hr 9.69E+00y
Acetophenona Graund Waler -Consliruction RME Murphy - 1 3.72E-03] cmhr B hr 5.03E-01 hr +.21E+0D hr 1.57E-02
TCDD Ground Water -Censiruction RME Murphy - 0.5 8.0YE-01]  emie 8 hr 6.82E+00 hr 3L01E+01 hr 5.57E+00)
Dieldrin Ground Water -Construction RME Murphy - 0.8 1.22E-02)  emvhr ;] hr 1.46E+01 hr A.51E+01 hr 9.18E-0
Arsenic Ground Water -Canstruction RME Murphy - No dala 1.00E-03] e 8 hr No data No data No data Nodala | Nodala
Chromium Ground Water -Canstruction RME Murphy - No dala 1.00E-03[  cmtr 8 hr No data No data No data Nodala | Nodata
fManganese Ground Water -Canstruction RME Murphy - Noedata | 1.006-03] crvhr g hr Nodata | Nodala | Nodata | Nodala | Nodata
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Darmal Worksheet

Intermediate Variables for Calculating DA(event)

Chemical of Media Barmal Aysarptiony FA Kp T{evant) Tau T B
Patentiat Concern Fraction (soll} Value Value Units Value Linits Value Unils value Units Value
Trichloroethane, 1,1,2- Ground Waler -Construction CT Mumphy - 1 6.44E.03]  cm/nr B br 5.95E-01 hr 1, 43E+00)| hr 2.85E.0
Cichloroethane, 1,1- Ground Watar -Constructian CT Murphy - 1 6.Y4E-03] emibr 8 hr 3.82E-M hr 21BE-Q1 hr 2.5E-02
Dichicroethylene, 1,1+ Graund Waler -Construction CT Murghy - 1 1,17E-02]  cmmr 8 hr 3.72E-Q1% hr 8.53E-01 hr 4.41E-D
Trichlorobenzene, 1,2.4- Groynd Water -Construction CT Murphy - 1 883602  emihr 8 hr 1.11E+0Q hr 2.66E+00 hr 3.43E-01
Dichlorobenzena, 1,3- Ground Water -Consiruction CT Murphy - 1 579E-02] cmihr 2] nr 7.11E-01 hr 1.71E+00) hr 2.70E-01
Dichlorcbenzene, 1,4~ Ground Water -Construction CT Murphy - 1 4.20E-02]  cmvbr B hr 7.11E-01 hr 1.71E+00 hr 1.96E-01
Benzane Ground Water -Construction CT Murphy - 1 1.49E-02]| cm/hr B hr 2.928-01 he 7.D0E-G1 hr 5.05E-02
Bromomethane JIGround Water -Construction CT Murphy - 1 2.84E-03)  cmhr 8 hr 3.63E-01 fr 871E-01 hr 1.06E-02
Chigrobenzena uGround Walar -Construction CT Murphy - 1 2.B2E-02] _cmnr 8 hr 4.56E-01 hr 1.08E+00 hr 1.15E-01)
Chiaredibramomeihane Ground Water -Construction CT Murphy — 9 3.22E-03]  em/r L] hr 1.57E+D0) hr A.77EHY, hr 1.79E-02
Chloroethans Ground Water -Consiruction CT Murphy - 1 6.07E-03]  cm/hr a hr 2.45E-D1 hr 5.88E-01 hr 1.8BE-02)
cis-1,2-Dichloroaihene Ground Water -Construclion CT Murphy - 1 1.10E-02| _ cmvhr 8 hr 3.72E-01 hr B.O4E.01 hr 4.15E-02)
Ethylbenzene Ground Water -Canstruction CT Murphy -- 1 4.93E-02)  cm/hr B hr 4.20E-01 hr 1.01E+Q0 hr 1.85E-01
Mathyl tert-butyl ether Ground Water -Construction CT Murphy - 1 2.11E-03|  cm/mr 8 hr 3.32E-01 hr 7.98E-C1 hr 7.63E-03
Melhylena chloride Ground Water -Construction CT Murphy - 1 3.54E.03]  cmmr B hr 3.18E-01 hr 7 65E-01 hr 1,26E-02
Tetrachlorethylena Grounag Water -Construction CT Murphy - 1 3.34E.02]  cmmr 8 hr 9.06E-0% hr 2.1BE+DD Hr 1.66E-01)l
Toluene Ground Water -Construction CT Murphy - 1 3.31E02]  cmvhr 8 hr J.50E-01 hr 8.39E-01 hr 1.15E-01H
irans-1,2-Dichloroathena Ground Waler -Construction CT Murphy — 1 1.10E-02f emvhr g hr AT2E-01 hr 8.94E-D14 hr 4.15E-02
Trichloroethylene Ground Water -Construction €T Murphy - 1 1.16E-02]  cmvhr 8 hr 5.81E-01 hr 1.39E+00 hr 5,13E-02
Vinyl chlgride Ground Water -Canstruclion CT Murphy - 1 5.80E-03] cmifhr B hr 2.38E-01 hr 5.73E-01 hr t.70E0]
Mylenss {total) Grouhd Water ~Cansiruction CT Murphy - 1 471E-02]  emhr -] hr 4.19E-01 fr 1.01E+00| hr 1.86E-01
p-Cresol Ground Water -Construction CT Murghy - 1 7.66E03|  cmmr B hr 4 .30E-01 hr 1 G3IE+00 hr 3.06E-04
Naphthalene Ground Waler -Construction CT Murmphy - 1 4.66E-02)  em/hr 8 hr 5 58E-01 hr 1.34E+00 hr 2.03E-01
2-Methyinaphthalene Ground Walter -Construction CT Murphy —~ 1 9.17E-02]  crvhir g hr 8.68E-01 hr 1.60E+00 hr 4.20E-01j
Acenaphthylene Ground Water -Construction CT Murphy - 1 9.11E02)  cm/r 8 hr 7.60E-01 ke 1.82E+00 hr 4.32E-01II
Phenanihrene Ground Water -Construction CT Murphy -~ 1 144E-011  cm/r a hr 1.06E+00 hr 4.11E+0Q hr 7.40E:01
Benzo-a-pyrene Ground Water -Construction CT Murphy - 1 7L1E-01|  cmibr ) Hr 2.65E+00, hr 1,17E+H1 hr 4.27E+00)
[iDikenze{a,hanthacena Ground Water -Construclion CT Murphy — Q.6 1.51E+D0)  emvhr B nr 3.88E+00 hr 1.76E+1 hr 3.59E+00)
TCDD Ground Water -Construclion CT Murphy - 0.5 807E-01]  emir B hr 8.82E+00 hr 3.01E401 hr 5 5TEHOOS
Digldrin Ground Water -Cansiruclion CT Murphy - 0.8 1.22E-02]  cmihr 8 hr 1.46E+01 hr 3.51E+D1 hr 9.18E-02
DDD Ground Water -Conslruction CT Murphy - 0.8 1.78E-Q1]  emr B hr 6.65E+00 hr 2.60E+01 hr 1.23E+00)
Acelophencne Ground Water -Construction CT Murphy = 1 3.72E-03]  cmhr 8 hr 5.03E-0% b 1.21E+00 hr 1.57E-03
Arsenic Ground Water -Construction CT Murphy - Na data 1.00E-03]  cmhr 4 hr No dala No dala No data Np data | No data
Chromium Ground Water -Construction: CT Murphy - No data 1,00E-03  cm/mr ] nr No dala No data No data Nodata | Nodata
[Manganese f{Ground Water Construction CT Murphy — Nodata | 1.00E-03( cmibr g hr Nodata | Nodata | Nodata | Nodala | Nodala
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Derma(

heet

Intermediata Variables te. .alculating DA(avent)

Chemical of Madia Dermal Absorgtion FA Kp T({evert) Tau T B I
Potential Concem Fraction (soil} Value Valye Units Value Lnits Value Units Valug Units Value
Trichlorgethane, 1,1,2- Groungwater - Residen! Adult Showar RME - 1 6.44E-03]  emihr 0.58 hr 5.96E-01 hr 1 43E+00 hr 2.86E-02)
Dichlorasthane, 1,1- Groundwater - Resident Adull Skower RME .- 1 6.74E-03] cm/hr 0.58 hr 3.92E-01 hr 9.18E-01 hr 2.58E-03
Dichioroetrylene, 1,1~ Grounid - Resident Adull Shower RME - 1 117E-02|  crhr 0.58 hr 3.72E-01 hr 8 93E-01 hr 4.41E-02
Trichlorobenzene, 1,2,4- Groundwater - Resident Aduit Shower RME - 1 6.63E-02|  emir 0.58 hr 1.11E+00 hr 2.66E+00 hr 3.43E-01
[]Dich!crobenzene, 1,3- Broundwater - Resident Adult Shower RME — 1 S.79E-02| cmvhr 0.58 hr 7.14E-01 hr 1.71E+00] hr 2.70E-01
Dichiorobenzene, 1,4~ Groundwater - Resident Adult Shower RME. - 1 4.20E-02| emvhr 0.54 hr 7.14E-1 hr 1.T1E+00] hr 1.96E-01
"Benzena Groundwater - Resident Adult Shower RME - 1 149E-02]  cmr 0.58 hr 2.92E-01 hr 7.00E-01 hr 5.05E-02
Bromomethane Groundwater - Resldent Adult Shower RME — 1 2.B4E-03]  cm/hr 0.58 hr 3.63E-01 hr 8.71E-01 nr 1.06E-02
IChlorobenzane Groundwater - Resident Adult Shower RME - 1 2.82E-02] _cméhr 0.58 hr 4,56E-01 hr 1.08E+00 hr 1,15E-01
Chloredibromomethana Groundwater - Resident Agult Shower RME - 1 322E-03  cmir 0.58 hr 1.57E+0D hr AT7EGD hr 1.79E-03
Chloreethane Groundwater - Residenl Adult Shower RME - 1 S07TE-03]  cmr 058 hr 2.45E-01 hr 5.88E-01 hr 1.89E-02
cis-1,2-Dichloroethene Groundwater - Resident Adult Showar RME -~ 1 1.10E-02]  emmr 0.58 hr 3.72E-01 r';r B.B4E-O1 hr 4.15E-02
Elhyibenzens Ground - Reskfent Adult Shower RME - 1 4.93E-02] cmhr 0.58 hr 4.20E-01 hr 1.01E+0D hr 1.95E-01
Maihyl tert-butyl ather Groundwater - Resident Adult Shower RME — 1 2.11E-03]  cnvhr 0.58 hr 3.32E-M hr 7.98E-C1 he 7 .63E-03
Meihylene chicride JGroundwater - Resident Adull Shower RME -~ 1 J.54E.03]  crvbr 0.58 hr 3.19E-01 hr 7.85E-01 hr 1.28E-0;
Telrachiorethylens Groundwater - Residant Adult Shower RME - 1 3.34E-02|  emvhr 0.58 hr 9,06E-01 hr 2.1BE~+0D)| ke 1.865-01
Toluene hGroundwaler - Resident Adult Shower RME - 1 3.11E02]  emvhr 0.58 hr 3.50E-01 hr 8.35E-01 hr 1.15E-01
lirans-1,2-Dichforoethena ﬂGroundwatef - Resident Adult Shower RME = 1 110E-02] _cmihr 0.58 hr 3.72E-01 hr 8.94E.01 hr 4.151’5_-05]
Trichtarcethylene Groundwater - Resident Adult Shower RME - 1 1.18E-02]  ¢mihr {.58 hr 5.B1E-01 hr 1.36E+00 nr 5.13E-02
\Viny! chicride Groundwater - Resident Adult Shower RME - 1 5.B0E-03]  em/hr .58 hr 2.39E-01 hr 5.73E-01 hr 1.70E-02
[ Xylenes (total) Groundwater - Resident Adult Shower RME ~ 1 4.71E-02]  emvhr (.58 hr 4.196-01 hr 1.04E+00) hr 1.B6E-01]
p-Cresol Groundwater - Resldent Adult Shewer RME - 1 7.86E-03] _cmvhr 0.58 hr 4.30E-01 hr 1.03E+00 hr 3.06E-02
Naphthalens Groundwater - Resident Adult Shower RME - 1 4.66E-02]  emr Q.58 nr 5.58E-01 hr 5, 34E+Q0) hr 2 .Q3E-01
2-Methyinaphthalene Groundwater - Residen! Adult Shower RME — 1 $17E-02|  cmér 0.58 hr £.68E-01 hr 1.60E+QD) hr 4.20E-01
Atenaphthylene Groundwater - Resident Adult Shower RME - 1 S11E-02] _ cm/r 0.58 hr 7.60E-0¢ hr 1.62E+00) hr 4.32E-01
Phenanthreng Groundwater - Resident Adult Shower RME - 1 1.44E-D1]  emthr 0.58 hr 1.0BE+DQ hr 4.11E+00 hr 7.4DE-01
uBenzo-a-pyTena Groundwater - Resident Adult Shower RME — 1 7.HME-Q1]  cmhr 0.58 hr 2.69E-+H0) hr 1.17E+01 hr 4.27E+D0)
Dibenza(a,hjanthracene Ground - Resident Adufl Shower RME - 0.5 1.51E400] cm/he 0.58 hr 3.8BE+00 hr 1. 76E+01 hr 9.5BE+00)
TCDD Groundwater - Resident Aduli Shower RME — 0.5 8.07E-01|  cmir 0,58 hr 6.82E+0)| hr 3.01E+01 hr 5.57E+H00)
Dleldrin Grourdwaler - Resident Adull Shower RME -~ D.B 1.22E02]  cmitr 0.58 hr 1.46E+01 hr 3.51E+01 hr 9.1BE-02
DOD Groundwater - Resident Aduit Shawer RME - 0.8 1.79E-01[  cmir 0.58 hr 6.65E+00 hr 2.60E+D1 hr 1.23E+00
Acetophenone Groundwater - Residant Adult Shower RME - 1.0 3.72E-03]  cmhr 0.58 hr 5.03E-01 hr 1.21E+00 hr 1,57E-02
Arsenic Groundwaler - Resident Adult Shawer RME — No data 1.00E-03]  em/r 0.58 hr No data No data No data Nodata | Nodata
Chromium Groundwaler - Residant Adult Shower RME - No data 1.00E-03]  comvbr 0.58 hr Na data No dala Hg dala Nodata | Nogata
HLead Groundwater - Resident Adult Shower RME - No data NA crovhe 0.58 hr No data No data No data Nodala | Nedata
ﬂManganesa Groundwaler - Resident Adult Shower RME - No data 1.00E-03 cm/mMr 0.58 hr No data No data No data Nedata | Nodala |
HNickel Groundwaler - Resident Aduit Shower RME ~ No dala 2.00E-04]  cmir 0.58 hr No data Na data Na data Nodata i Hodata |
“Trichluroelhane. 1.1,2- ||Groundwater - Resident Adult Shower CT . 1 6.44E-D3] cmir 0.2% hr 5.96E-01 hr 1.43E+00 hr 2 BEE-0
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Demmal Workshest
Intermediate Variables for Caleulating DA{event)

Chemical of Media Dermal Absorption FA Kp T{event) Tau T B
Potenlial Concern Fraction {scil) Value Valua Units value Units Value Units Value Units Value
Dichlerpethane, 1,1- Groundwater - Resident Adult Shower CT - ] B8.74E-03|  emr 0.25 hr 3 82E-01 hr 9.186-01 hr 2.58E-02
Dichloroethytene, 1,1- Groundwater - Resident Adult Shower GT - 1 1.17E-02| emmr 0.25 hr 3.72E01 hr 9.93E-D1 br 4.41E-02
Trchlorobenzene, 1.2,4- Groundwaler - Resident Aduli Shower CT - 1 B.BIELZ  emvhr 0,25 hr 1.11E+00 hr 2.66E+00 hr 3.43E-01
Dichlorabenzenes, 1,3- Groundwater - Resident Aduit Shower OT - 1 5.79E-02]  emvr 0.25 hr 7A1E-01 r 1.71E+0 hr 2.7oE-01
Cichlorobenzene, 1,4« Groundwater - Resident Adult Shower CT - 1 4.20E-02[ cmihr 0.25 hr 711E-01 hr 1.71E+00 hr 1.96E-01
Benzena Groundwater - Resident Adult Shower CT - 1 1.49€-02]  cmmr 0.25 hr 2.92E.01 hr 7 Q0E-01 hr 5.05E-02
Bromornethane hGroundwaler - Residen! Adult Shower CT - 1 2.B4E-03]  emihr 0.25 hr 3.63E-01 hr 8.71E-01 he 1.08E-0:
[Chlorobenzene Groundwater - Resident Adull Shower CT - 1 2.82E.021  cmr 0.25 hr 4.56E-01 hr 1.09E+00 hr 1.15E-01
Chlorgdibromomethane Groundwater - Resident Adult Shower CT - 1 3.22E-03] cmr 0.25 hr 1.57E+C0 hr 3.77E+Q0 hr 1.78E-02
Chlorgethane Groundwater - Resident Adult Showar CT - 1 S.07E-03]  emvhr 0.25 hr 245E-01 hr 5.88E-01 hr 1.B3E-07
cls-1,2-Dichloroethene Groundwater - Resldent Adult Shower CT —~ 1 1ARE-02] ey 0.28 hr 3.72E-01 hr 8.94E-01 hr 4.15E-02
Ethyihenzens Groundwater - Resident Adult Shower GT - 1 4.93E-02|  cmihr 0.25 hr 4.20E-01 he 1.01E+0¢ he 1.95E-01)
Methyt {ert-butvl ether Graundwaler - Resident Adult Shower CT - 1 2 1E03;  emvhe 0.25 hr 3.32E-01 hr 7.98E-01 hr 7.63E-03
Methyleng chioride Groundwater - Resident Aduit Shower CT - 1 3.54E-03  emvhr 0.25 r 3.19E-01 hr 7 B5E-01 hr 1.26E-04
Tetrachiorethylene Groundwater - Resident Adult Shower T - 1 3.3E-02]  cm/r 225 hr 5.06E-01 hr 2 18E+00 fr 1 66E-01
Toluena Groundwater - Resident Adult Shower CT - 1 319602 crdnr 0.26 hr 3.50E-01 nr 8.39E-01 hr 1.15E-01
trans«1,2-Dichloraethens Groungwater - Resident Adylt Shower OT - 1 1.10E-02]  emvhr 0.25 hr 3.72E-01 hr 8.94E.01 hr 4.15E.02
Trchfaroethylene [iGroundwaler - Resktant Adult Shower CT -- 1 1.46E02]  cmmr 0.25 hr 5.81E-M hr 1.39E+00 hr 5.13E-02
Vinyl chioride Groundwater - Resident Adult Shower GT — 1 S.80E-03)  cmibr 0.258 ar 2.39E-01 hr 5,73E-01 hr 1.70E-0
Xylengs (total) Groundwater - Resident Aduit Shower CT -~ 1 4.71E-02]  crmvhr 0.35 hr 4.19E-1 hr 1.01E+Q0 hr 1.86Eﬁ|
p-Cresal Sroundwater - Resident Adult Shower GT - 1 7.86E-03]  cmhr Q25 hr 4.30E-01 hr 1.G3E+00 hr 3.06E-03
Naphthalena Groundwater - Resident Adult Shower CT - 1 4.68%:02]  cm/hr 0.26 hr 5.58E-01 hr 1.34E+D0 hr 2.03E-01
2-Methylnaphthalene Groundwater - Resident Adult Shower CT .- 1 9.17E-02|  cmvhr 0.25 hr B.68E-01 hr 1.60E+0Q hr 4.20E-01
iAcenaphthyiene Groundwater - Rasident Adult Shawer GT - 1 9.11E-02]  cm/hr 0.25 hr 7.60E-01 hr 1.82EH00 hr 4.32E-D1
Phenanthrens Groundwater - Resident Aduk Shower CT - 1 1.44E-01]  cmir 0.25 hr 1.06E+30 hr 4.11E+GD hr T.408-01
Benzg-a-pyrens Grounthwater - Resident Adult Shower BT - 1 7.01E-01)  emr $.25 hr 2.69E+00 hr 1.17E+01 hr 4.27E+00)
Dibenza(a,hjanthracane Groundwater - Resident Adult Shower CT - 0.6 1LEE+00|  emir Q.25 b 3.88E+00 hr 1.76E+D1 hr $.68E+00
TCOD Groundwaler - Resident Adult Shower OT - 0.5 8.07E01]  cmihr 0.26 hr 8.82E+0D hr A.01E+D1 hr 5.5TE+00,
Dialdrin Groundwater - Resident Adult Shower €T - 0.8 1.22E-02]  cmr 0.25 hr 1.46E+01 hr 3.51E+01 br 9.18E-02
DDD Groundwater - Resident Adult Shower CT — 0.8 179601  cmvbr 0.25 hr 6.65E+00 hr 2.60E+01 hr 1.23E+00
Acetaphenona Groundwater - Resident Adult Shower CT -~ 1 372E-03]  cmbr 0.25 hr 5.03E-01 hr 1.21E+00 fr 1.57E-02
Arsenic Groundwater - Resident Adull Shower CT - No data 1.00E-03}  cm/hr 0.25 hr No daia No dala No data Nodata | Mo data
Chromium Groundwater - Resident Adult Shower CT - No data 1,00E-03]  crir 0.26 hr No data No data No data Nodala | No data
Lead Groundwaler - Resldent Aduit Shower CT - No dala NA crvhr 0.25 hr No data No data Na data No data | No data
IManganesg Groundwater - Resident Adult Shower CT - Ne data 1.00E-03] cmsmr 0.25 hr Nodata | Nodata | Nodata | Nodats | Nodaia
ﬂNickal Groundwater - Resident Aduli Shawer CT — Nadata | 200E-04 cmtr 0.25 hr Nodata | Nodata | Nodata | Nodala | Noodata
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Dem. g Asheet
Intermadiate Varables for Calculating DA(evant)

Chemical of Media Dermal Absorption FA Kp T{avent) Tau T B
Potenlial Concern Fraction {saif) Value Valus Unks Valug Units Vaiug Units Value Units Value
Trichloroethane, 1,1,2. Graundwater « Resident Child Shower RME - 1 EAEQ3  ermvhr 1 hr 5,98E-01 hr 1.43E+00 hr 2.B6E-0
Dichlorosthans, 1,1- Groundwater - Resident Child Shower RME - 1 B.74E-03]  cm/nr 1 hr 3.82E-01 hr 9.18E-01 hr 2.58E-07
Dichlorasthylene, 1,1- Groundwater - Residenl Child Shower RME — 1 1.17E-02]  cmhr 1 hr 3.72E-01 hr 2.93E-01 hr 4.41E-02
Trichlorobenzene, 1,2,4- Groundwaler - Rasidant Child Shower RME - 1 6.63E-02| emir 1 hr 1.11E+H) hr 2.86E400 hr 3.43E-01
Dichlgrobenzenes, 1,3- Groundwaler « Resident Child Shower RME - 1 5.79E-02]  emmr 1 hr 711E-01 nr 1.71E+00 kr 2.TOE-01
"Dichlnrohenzene, 1.4 Groundwater - Resident Child Shower RME - 1 4.20E-02;  cm/hr 1 hr 7. 1E- ar 1.71E+00 hr 1,96E-01
Benzens Groundwater - Resitent Child Shower RME - 1 1.48E-02]  cm/hr 1 hr 2.92E-1 hr 7.00E-01 hr 5.05E-0
Bromomethane Groyndwater - Resident Chiid Shower RME - 1 2.84E-03]  cm/hr 1 hr 3.63E-01 hr 8.71E-01 hr 1.06E-02
Chigrobenzane Grour - Rasident Child Shower RME - 1 2.82E-02)  crvhr 1 hr 4.56E-01 hr 1.08E+00 hr 1.15E-01
Chicrogibromomethane Groundwater - Resident Chid Shower RME - 1 3.22E-03) cmdr 1 hr 1.57E+00 hr 3.77E+00 hr 1.79E-02
Chiareethane Groundwaler - Resident Child Shawer RME - 1 6.07E-03]  cmr 1 br 2.45E-01 hr 5.88E-01 hr 1.88E-02-
cis-1,2-Dichlorosthane Graundwater - Resident Child Shower RME - 1 1,10E-02]  cmhr 1 hr 3.72E-01 hr B.94E-01 hr 4.15E-02)
Ethylbenzene ‘Groundwater - Resident Child Shower RME - 1 4.53E-02| cmMr 1 hr 4,20E-01 hr 1.01E+Q0) hr 1.85E-01
- iMethyl tert-buiyl ether Groundwater - Resident Child Showar RME - 1 211603  cm/hr 1 hr 3.32E-01 hr 7.98E-01 hr 7 83E-03
{Msthylena chloride Groundwater - Resident Child Shower RME - 1 3,54E-03] crihr 3 hr 3.19E-01 hr 7.65E-1 hr 1.26E.02
Telrachlorethylene Groundwaler - Residert Child Shawer RME - 1 334E-02] e 1 hr 9.08E-01 hr 2.1BE+D0 hr 1.66E-D1
Toluena Groundwater - Resident Child Shower RME - 1 311E02]  emir 1 hr J.50E-01 hr 8.39E-01 hr 1.15E-01]
trang-1,2-Dichloroethens Groundwater - Residant Child Shower RME — 1 1.10E-02]  omvhr 1 hr 3.72E-01 hr 8.94E-01 hr 4.15E-02
Trichloroethylane Broundwater - Resident Child Shower RME - 1 116E02!  cmvhr 1 hr 5.81E-01 hr 1.30E+00) hr 5.13E-02
Vinyl chloride Groundwater - Resident Child Shower RME -~ 1 5.60E-03f cm/hr 1 hr 2.39E-01 hr 5,73E-01 hr 1,70E-02)
[ Xylsnes (total) Groundwater - Resident Child Showsr RME - 1 4.71E-02| e 1 hr 4.19E-01 hr 1.01E+00) hr 1.86E-01
p-Cresol Graundwater - Resldent Child Shower RME - 1 7.86E-03| cm/hr 1 hr 4.30E01 hr 1.03E+00 hr 3.06E-02
Haphthalena Groundwater - Rasldent Chitd Shower RME - 1 4.66E-02] emihr 1 hr 5.58E-01 hr 1.ME+0D hr 2.03E-01
2-Methyinaphthalene Groundwaler - Resident Child Shower RME - 1 S.17E-02) embr 1 hr 6.6BE-D1 hr 1.60E+00 hr 4.20E-01
Acenaphthylene Groundwater - Resident Child Shower RME - 1 9.11EQ2|  cmihr 1 hr 7.60E-01 hr 1.8ZE+00 hr 4.32E-01
Phenanihreng Groundwater - Resident Child Shower RME - 1 144601  cmvhr 1 hr 1.06E+00 hr 4.11E+00, hr 7.40E-01
Banzo-a-pyrene EGroundwater - Resident Child Shower RME - 1 TOIEQY _ cmibr 1 hr 2 69E+00 hr 1.17E+01 nr 4.3TEH
Dibenzo{a,hjanthtacene Groundwater - Resident Child Shower RME — 0.6 1.51E+00]  em/hr 1 hr 3.88E+HID hr 1.76E+M1 hr 9.68E+00
TCDD Groundwater - Resident Child Shower RME - 0.5 8.07E-01]  cm/Mr 1 hr 5.92E+00, hr 3.01E+01 hr 5.57E+00)
Dieldrin Groundwater - Resldent Child Shower RME - 0.4 1.22E-02] cm/hr 1 hr 1.46E+D1 he 3.51E+01 hr 9.18E-07
DDD Groundwater - Residenl Child Shower RME - 0.8 1.79E-01] cm/hr 1 hr 6,65E+00 hr 2.60E+01 hr 1.23E+00)
Acstophenane Groundwaler - Rasiden! Child Showar RME — 1 J.72E-03]  cmvhr 1 hr 5.03E-01 hr 1.21E+00] hr 1,57E-02
Arsenic Groundwater - Resident Child Shower RME - Na data 1.008-03]  cmbr 1 br No data No data No dala No data | Nodata
Chromium Groundwater - Resident Child Shower RME - No data 1.00E-03]  cm/hr 1 hr Ng dala No data Na data Nodala | Nodata
Lead Groundwater - Residant Child Shower RME - No gata NA crmhr 1 hr Na data No dala No data No dala | No data
Manganesa Groundwater - Resident Child Shower RME - No data 1.00E-03  cmir 1 hr No data Ne date No data Nodala | Nodata
HN!ckal Graundwater - Resident Child Shower RME - Nodala | 2.00E-04] cmtr 1 hr Mogdats | Modata | Nodata | Nodata | Mo EE.J
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Intermadiate Variables for Calculating DA{gvent)

Chemical of Media Dermal Absarption FA Kp T{event) Tau i B
Potenilal Concer Fraction {sail) Value Valug Units Vaiue Units Value Units Value Uit Value
Trichlarcethane, 1,1,2- Groundwater - Resident Child Shower CT - 1 6.44E-03]  embr 0.33 hr 5.96E.01 hr 143E+00 hr 2.86E-03)
Dichlorgethana, 1,1+ Groundwater - Rasigant Child Shower CT - 1 6.74E.03[  crvhr 0.33 hr 3.82E-01 hr 9.18E-01 hr 2.58E-0
Dichioroethylene, 1,7, Groundwater - Resident Child Shower CT -~ 1 1.17E-02|  cm/hr 0.33 hr 3.72E-01 hr 4.53E-01 hr 4. 41 E-0;
Trichiorobenzene, 1,2,4- Groundwater - Resident Child Shower CT - 1 5.63E-02y  cmr £33 hr 111E+00 hr 2.66E+00 hr 3.43E-01
Dichlorebernzena, 1,3~ Groundwater - Resident Child Shower CT — 1 578E-02] emhr 0.33 hr 7.11E-01% hr 1.71E+00] hr 2.70E-01
Dichlorabenzens, 1,4- Groundwater - Resident Child Shower CT - 1 4.20E-02|  crvhr 0.33 hr 7.11E-01 hr 1.71E+00 hr 1.96E-01
|Benzene Groundwater - Resident Child Shower CT -~ 1 1.486-02]  cmhr 0.33 hr 2.92E-01 hr 7.00E-01 hr 5.05E-02
Bromomethane Groundwaler - Resident Child Shower CT - 1 2.B4E-03;  cmhr 0.33 hr 3.B3E-01 hr 8.71E-01 hr 1.06E-02
Chlorcbenzene Groundwater - Resident Child Shower CT - 1 282E-02] cmvhr 0.33 hr 4.56E.01 hr 1.06E+00 hr 1.15E-01
Chloredibromomethane Groundwater - Resident Child Shower CT - 1 322603  cmvhr 0.33 hr 1.57E+00) hr J77EHO0 hr 1.79E-02
Chlorogthane (Groundwater - Resident Child Shower CT - 1 6.07E-03)  cm/hr 0.33 hr 2.45E-01 hr 5.88E-01 hr 1,08E-02
cis-1,2-Dichloreethene Groundwater - Resident Child Shower CT - 1 1.10E-02[  cmmr 0.23 hr 3.72E-01 hr 9.94E-01 hr 4.15E-02
|[Ethylbenzena Graundwater - Resident Child Shawer CT - 3 4.936.02]  cmvhr Q0.33 hr 4.20E-01 hr 1.01E+00 hr 1.85E-01
Methyl tert-butyl ether Groundwater - Resident Child Showsr CT .- 1 2 11E-03]  cmvhr 0,33 hr 3.32E-01 hr 7.98E-01 nr 7.53E-03
Methylene chloride {Groundwater - Resident Chitd Shower CT - 1 3.54E-03]  crhr 0.33 hr 3.18E-01 hr 7 .83E-01 hr 1.26E-02
Tetrachlarethylena Groundwater - Resident Child Shower CT - 1 3.34E-02) cmehr 0.33 hr 9.06E-C1 hr 2.1BE+00 hr 1.68E-01
Toluene Groundwater - Resident Child Showsr LT - 1 3NE020  cmir 0.33 hr 3,50E-01 hr B.39E-01 hr 1.15E-1
trars-1,2-Dichloresihene Groundwater - Resldent Child Shower CT - 1 1.10E-02]  cmihr 0.33 hr 3.72E-0% hr 8.94E-01 hr 4.15E-03)
Trichlareelhylens Groundwater - Resident Child Shower CT - 1 116E-D2) cmihr 0.33 hr 5.31E-01 hr 1.39E+00 hr 5.13E-0
Vinyl chloride Groundwater - Resident Child Shower CT - 1 5.60E-03) cmjhr 0.33 hr 2.39E-01 hr 5.73E-01 hr 1.7CE;
Xylenes (1otal) Groundwater - Resident Child Shawer CT - 1 4. 71E-02]  emdir .33 hr 4,18E-01 hr 1.01E+00) hr 1.B8E-01
p-Crasal Graundwaler - Resident Child Shower CT - 1 7.66E-03) g 0.33 hr 4.30E-01 hr 1.03E+00 hr 3.06E-02
Naphthalere Groundwater - Resldent Child Shower CT - 1 4.66E-02]  emhr 0.33 hr S.58E-01 hr 1.34E+Q0) hr 2.03E-01
2-Methylnaphthalene Groundwater - Resident Child Shower CT -- 1 917E-02|  émhr 0.33 hr 6.68E-01 hr 1.60E+00)| hr 4,20E-01
Acenaphthylane Groundwater « Resident Child Shower CT - 1 9.11E-02)  emhr 0.33 hr 7.60E-01 hr 1.82E+00] hr 4,32E-01
Phenanihrena |Groundwaler - Resident Child Showar CT - 1 1448011 cminr .32 hr 1.06E+0D hr 4. 11E+0Q) hr 740E-01
Benzora-pyrena Groundwater - Resident Child Shower CT - 1 7JHE-DI|  cmihr 0.33 nr 2 69E+0. hr 1ATED hr 4. 27EHXKA
Divenzofa,hlanthracene Groundwater - Resident Child Shower CT - 1.6 1.81E+00{  cmr 0.33 hr J.88E+0D, hr 1.76E+01 hr 9.6BE+Dy
TEQ (ne 170/193/180) Humans* Groundwalter - Rasident Chitd Shower CT - 0.5 8.07E-01]  cmbr 0.33 hr 6.82E+00 ‘hr 3.01E+01 hr 5.57E+00)
Dieldrin Ground - Resident Child Shower CT - 0.8 1.22e-02]  cméhr 0.33 hr 1.46E+01 hr 3.51E+01 hr 9.18E-0
[s]n]s] Groundwaler - Resident Child Shower CT - 0.8 1.79E-01]  cmr .33 hr B.85E+00 hr 2.60E+01 hr 1.23E+j
Acetophenone Groundwater - Resident Child Shower CT - 1 3.72E-03]  emsr 0.33 hr 5.03E-0t br 1.21E+00 hr 1.57@
Arsenic Groundwater - Resldent Child Shower CT - No daia 1.00E-D3]  erm/hr 0.33 he No dala No data No data Nodata | Nodala
Chromiumn Groundwater - Residant Child Shower CT - Na data 1.00€-03]  cmihr 0.33 hr No dala Nodata No dala Nodata | Nodata
Lead Groundwater - Rasidant Chid Shower CT = Ng data NA cm/hr 0.33 hr No data No data No data Modata | Nodata |
||Manganese Groundwater - Resident Child Shower CT - No data 1.00E-03) cmir 0.33 hr Nodala | Nodata No data Nodata | Nodata
ﬂNlckal hGroundwaler - Resident Child Shower CT - No data 2.00E-04] crmvhe 0.33 hr Nodala | Nodata | Nodala | No gata ; Nodata
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Dermal Worksheat
Intermediate Variables for Calculating DA{event)

Chemical of Media Cermat Absorption| Fh Kp T{event) Tay T* B
Potenllal Cencern Fraction (soil} Value Value Units Value Units valug Units Valye Units Value

2-Methylnaphthalene Sediment/Sgil 0.13 Nodata | MNodala | Nodata | Nodala | Nodata | Nodata | Modata | Nodata | Nodata | Nodata
4,4-DDT Sediment/Soil 0.03 No data No data No data No dala No data No dala Na data Ne dala Nodata [ Mo dala
Acenaphthyleng Sediment/Soil 0.13 Np data No gata No data No data No data No data No dala No data Nodata | Nodata
alpha-Chlordane SadimentSail 0.04 No data No dala No data No data Ne¢ daia No data No dala No data Nodata | Nodata
Aroclor 1242 IlSedlrnenUSoIl 0.14 No data No dala No gata No data No data No data No data No data Nodata | Nodata
Arcclor 1248 Sediment/Soil G.14 Na data No data Ne data No data No data No data No data Ne data Nodala | Nodala
Aroclor 1254 Sediment/Soil 0.14 Nodata | Nogata | Nodata | Modata | Nodeta | Nodala | Modata | Nodata | Nodata | Nodata
Aroclor 1260 Sediment/Soi .14 Nodata | Nodala | Modala | Nodats | Nodata | Modata | Modala | Modata | Nodata | Nodata
Arsenic Sediment/Sall 0.03 Nodala | Nodala | Mogata | Nodata | Nodata | Nodata | Nodala Modata | Modata | Nogata |
Benzo(a)Anthracens Sediment/Soil 0.13 Nodala | Modata | Nodata | Nogdata | Modats | Nodala | Modala | Nodata | Nogala | Nodata

- [Benzo(a)Pyrana Sediment/Soll - .43 No data No data Ng data No data No data HNo data No data No data Nodatz [ Modata
Benzo(b)Flugranthene Sediment/Soil 0.13 Hogata | Nodata | Nodata | Nodalta | Mocata | Nodala | Nodata | Nodala | Nodata | Nodata
Benzalg hilperylene Sediment/Sod 013 Nodata | Modals | Modala | Modata | MNodata | Modata | Nodata | Modata | Nogata | No data
Benzo(k)Fluorantheng SedimenySoll 0.12 Modala | Nodala | Nodalm | Nodata | Nodata | Nodata | Nodata | Nodata | Nodata | Noogata
Cadmivm Sediment/Soil 0.001 Modala | Nodata | Modala | Nodata | Modata | MNodata | Modata | Nodata | Nodata | Nodata
Dibenz(a,h) anthracane Sediment/Sail 0.13 Na data No data No data No data No data No data No data No data Nodata | Nodata |
gamma-Chiordana Sediment/Soil 0.04 Modats | Hodata | Modaia | Nodala | Nodals | Nodala | Modata | Nodala | Modata | Mo dala |
Indeno{1,2,3-cd)pyrena iSediment/Sail 0.13 Modats | Nodats | Nodala | Nodals | Nodala | Nodata | Nodala | MNodata | NWogata | Mo data
Naphthalene !Sedimanthoil 0.13 Np gata N data No data No data Na data No data No data No data No dala | Nodata
[Phenanthreng ﬂSadimenthoIl 0.13 Nodala | MNodala | Nodala | Nodsta | Modala | Nocats | Nodata | Nogata | Nedsla | Nodata
TEQ (no 170/193/180) Humans* HSedimaﬂt’Sc'" 0,14 Nodata | Nodata | Modala | Nodata | Nodata [ Nodala | Modata | No dala | Modaiz | Nodala

FA = Fraction Absarbed Water
Kp = Dermal Permesability Coefficlant of
Compound in Water

Ttevent) = Event Duratlon
Tau = Lag Time
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T* = Time to Reach Sleady-State
& = Dimensionless Ralio of the Permeabillty Coefficient of a Compound Through the
Stratum Cerneum Relative to its Permeability Coefficient Across the Viable Epidermis
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C.6-1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK
FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
) Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01) -
Enter the Following Exposure Conditions: for site specific conditions, change values in Cells (8-118

The defauit exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mgA.*L/1000 cm3):
Input site specific concentrations in Column marked “Conc®
Area exposed {(cm2); SA= 3300 cm2
Event time (hr/event): t event= 8.00 hrievent
Event frequency (events/day): EV= 1.0 event/day
Exposure frequency (days/year): EF = 125.0 days/yr
Exposure duration (years): ED = 10 years
for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years
Body weight (kg): . BW = 70.0 kg
Averaging time (days): AT = 25550 days
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc = 1.00E-03 cm
Default conditions for screening purposes:
Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day
Dermal (mg/day) = DA_event* A* EV . IR= 50 (cm3/day = L/day * 1000 cm3/L)
Drinking (mg/day) = Conc * IR * ABSIG ABSGI| = 1.0 (assumed 100% Gl absorption)
IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in GI tract
Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adult showering assuming 5 gaV/min of water flow rate
Total dose (mg/day)=Q " T_event * EV
Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q= 1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 minvhr *1000 cm3/hr)
) (*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCt and UCI are evaluated using STATA
(**): halogenated chemicais.
Note:
CHEMICAL CAS No. MWT logKow Kp Kp Kp Kp Special Derm/  Chem Derm/ B tau
95% LCI (cm/r) {cm/hr) 95% UCI Chemlcals Drink Assess Total Dose (hr)
predicted measured (Myor (™)
Trichloroethane, 1,1,2- 76005 1.33E+02 2.05E4+00 2.61E-04 6.4E-03 1.58E-01 - 383% Y 0% 0.0 0.60
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03 1.67E-01 - 382% Y 0% 0.0 0.38
Dichloroethylene, 1,1- 75354 9.69E+01 2.13E400 4.69E-04 1.2E-02 2.90E-01 - 649% Y 0% 0.0 0.37
Trichforobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02 1.70E+00 3889% Y 0% 0.3 1.11
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 2.27€-03 5.8E-02 1.47E+00 3090% Y 0% 0.3 0.71
Dichlorobenzene, 1,4- 106467  1.47E402 3.39E+00 1.66E-03 4.2E-02 1.06E400 2322% Y 0% 0.2 0.71
Benzene 71432 7.81E+01 2.13E+00 5.95E-04 1.5E-02 3.72E-01 807% Y 0% 0.1 0.29
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03 7.04E-02 e 162% Y 0% 0.0 0.36
Chlorobenzene 108007  1.13E+02 2.8B4E+00 1.12E-03 2.8E-02 7.08E-01 1525% Y 0% 0.1 0.46
Chiorodibromomethane 124481 2.08E+02 2.23E+00 1.32E-04 3.2E-03 7.86E-02 hid 235% Y 0% 0.0 1.57
Chloroethane 75003 6.45E+01 1.43E+00 2.43E-04 6.1E-03 1.52E-01 - 335% Y 0% 0.0 0.24
cis-1,2-Dichloroethene 156502  9.69E+01 2.09E+00 NA 1.1E-02 NA i 612% Y 0% 0.0 0.37
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02 1.25E+00 2500% Y 0% 0.2 0.42
Methyl tert-butyl ether 1634044 8.82E+01 9.40E-01 NA 21E-03 NA 120% Y 0% 0.0 0.33
Methylene chloride 75092 8.49E+01 1.25E+00 1.42E-04 3.5E-03 8.81E-02 ol 200% Y 0% 0.0 0.32
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02 8.41E-01 - 1979% Y 0% 0.2 0.91
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02 7.82E-01 1632% Y 0% 0.1 0.35
trans-1,2-Dichioroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02 NA 612% Y 0% 0.0 0.37
Trichloroethylene 79016 1.31E+02 2.42E4+00 4.70E-04 1.2E-02 2.88E-01 - 678% Y 0% 0.1 0.58
Vinyl chloride 75014 6.25E+01 1.36E+00 2.24E-04 5.6E-03 1.40E-01 hid 309% Y 0% 0.0 0.24
Xylenes (total) 1330207 1.06E+02 3.12E+00 NA 4.7E-02 NA . 2402% Y 0% 0.2 0.42
p-Cresol 106445  1.08E+02 1.95E+00 4.84E-03 7.7E-03 1.21E-02 437% Y 0% 0.0 0.43
Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7€-02 1.18E+00 2457% Y 0% 0.2 0.56
2-Methylnaphthalene 91676 1.42E+02 3.86E+00 NA 9.2E-02 NA 4526% Y 0% 0.4 0.67
Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02 NA 4630% Y 0% 0.4 0.76
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01 3.80E+00 * 7628% Y 0% 0.7 1.06
Benzo-a-pyrene 50328 250E+02 6.10E+00 241E-02 7.0E-01 2.04E+01 * 59363% Y 0% 43 2.69
Dibenzo(a,h)anthracene 53703 2.78E+02 6.84E+00 4.8BE-02 1.5E+00 4.66E+01 . 91997% Y 1% 9.7 3.88
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01 2.46E+01 * 54409% Y 0% 5.6 6.82
Dieldrin 60571 3.81E+402 4.56E+00 4.72E-04 1.2E-02 3.17E-01 1930% Y 0% 0.1 14.62
DDD 72548 3.20E+02 580E+00 6.41E-03 1.8E-01 5.02E+00 * 19090% Y 0% 1.2 6.65
Acetophenone 98862 1.20E+02 1.58E+00 NA 3.7E-03 NA 219% Y 0% 0.0 0.50
1

o3 _%

t_star
(hr)

1.43
0.92
0.89
2.66
171
1.71
0.70
0.87

3.77
0.59
0.89
1.01
0.80
0.76
2.18

0.89
1.39
0.57
1.01
1.03

1.60

1.82

4.11
11.67
17.57

FA

Conc
(mg/cm3)

4.00E-07
2.20E-04
9.00E-06
2.30E-05
1.90E-05
1.97E-04
8.60E-05
1.00E-06
1.80E-05
1.05E-06
5.00E-05
1.80E-03
4.00E-05
5.40E-04
9.00E-05
7.00E-06
1.20E-03
2.80E-05
4.20E-05
6.00E-04
1.10E-04
2.50E-05
2.50E-05
1.10E-05
3.20E-06
1.00E-05
1.50E-08
1.30E-08
1.40E-12
1.40E-08
5.58E-07
1.20E-06

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.2E-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

DAD

5.3E-09
2.9E-06
2.0E-07
3.1E-06
2.1E-06
1.6E-05
2.4E-06
5.7E-09
9.6E-07
8.6E-09
5.8E-07
4.1E-05
3.5E-06
2.3E-06
6.3E-07
4.8E-07
6.8E-05
6.0E-07
1.0E-06
6.5E-06
8.2E-06
3.8E-07
2.1E-06
1.7E-06
5.2E-07
2.7E-06
3.1E-08
4.2E-08
2.7€-12
9.4E-10
3.7E-07
9.2E-09

log(Ds/Isc)

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E400
-3.8E+00
-4.2E400
-4.4E+00
-4.6E+00
-4.9E+00
-4 6E+00
-3.5E400

Dscllsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04

- 3.66E-04

1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.29E-05
2.44E-05
1.14E-05
2.51E-05
3.32E-04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.4BE-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.996-07
2.49E-07
2.19E-07
1.67E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01

.3.2E-01

3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

c

3.56-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7€-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_star1
B>0.6

4.11
11.67
17.57
30.09

25.99

t_star3
B<=0.6

1.43
0.92
0.89
266
1.71
1.71
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANGER RISK

)

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chlorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methyi tert-butyl ether
Methyiene chloride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethen
Trichloroethylene
Vinyl chloride
Xylenes (total)
p-Cresol
Naphthalene
-2-Methylnaphthalene
naphthylene
nanthrene
“Benzo-a-pyrene
Dibenzo(a,h)anthracent
TCDD
Dieldrin
DDD
Acetophenone
oy

EPDR2 =
EPDR3 =
EPDC2 =
EPDC3 =
MINW1 =

MINW3 =
MAXWS3 =

EPD1-c
Eq (3.9)

0.183198903
0.151043082
0.169064925
0.316128886
0.277183148
0.265390099
0.159470967
0.115307388
0.216948639
0.231529970
0.113220492
0.166839043
0.231091397
0.097772373
0.113522630
0.275545631
0.200309830
0.166839043
0.202956499
0.108268842
0.229391367
0.164692560
0.250741977
0.289334545
0.298930305
0.341400381
0.470139236
0.526188697
0.546192220
0.450508394
0.489014209
0.150043236

1.39E+03
1.26E+01
241E+02
2.10E+00
-3.09E-01
3.17E-01
~2.96E-01
1.81E-01

EPD2-c
£q(3.10)

0.047046344
0.050000328
0.070165502
0.130883837
0.127149968
0.115356919
0.079759461
0.018347170
0.102025264
0.018931933
0.047389607
0.067898794
0.122700079
0.007803496
0.026870813
0.106324534
0.106309450
0.067898794
0.068845207
0.044479224
0.121030668
0.054321212
0.119896713
0.144200407
0.143589828
0.159523424
0.214980766
0242044224
0.217548111
0.061646886
0.162411367
0.027414076

EPDIMW =
EPD1KOW=
EPDMIN1=
EPDMAX1=
EPD3MW =
EPD3KOW=
EPDMIN3=
EPDMAX3=

0.00051032
0.05615738
-0.06831355
0.55769245
-0.00051032
0.05615738
-0.30104241
0.17585639

Comparison of DAD using 95% L-UCI and Average value

outside
EPD?

ZZZIXXKZTZZ2ZZZZTZTZ222Z222ZZZ222222222

Chemicals
outside
EPD (*)

Kp
95% LCI

2.6E-04
2.7E-04
4.7E-04
2.6E-03
2.3E-03
1.7E-03
5.9E-04
1.1E-04
1.1E-03
1.3E-04
2.4E-04
NA
1.9E-03
NA
1.4E-04
1.3E-03
1.2E-03
NA
4.7E-04
2.2E-04
NA
4.8E-03
1.8E-03
NA
NA
5.5E-03
2.4E-02
4.9E-02
2.7E-02
4.7E-04
6.4E-03
NA

Kp
(cm/hr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01

7.0E-01

1.5E+00
8.1E-01

1.2E-02
1.8E-01

3.7E-03

Kp

95% UCH (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mgkg-day) (mg/kg-day)
95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp

1.6E-01
1.7E-01
2.9E-01
1.7E4+00
1.5E+00
1.1E+00
3.7E-01
7.0E-02
7.1E-01
7.9E-02
1.5E-01
NA
1.2E+00
NA
8.8E-02
8.4E-01
7.8E-01
NA
2.9E-01
1.4E-01
NA
1.2E-02
1.2E+00
NA
NA
3.8E+00
2.0E+01
4.7E+01
2.5E+01
3.2E-01
5.0E+00
NA

DA_event

9.4E-10
5.1E-07
3.6E-08
5.3E-07
3.5E-07
2.7E-06
4.2E-07
99E-10
1.7E-07
1.5E-09
1.0E-07

6.0E-07

1.1E-07
8.3E-08
1.2E-05

1.7E-07
1.1E-06

1.0E-06
3.7E-07

4.4E-07
4.6E-09
5.9E-09
3.8E-13
1.6E-10
5.8E-08

DA_event

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.2E-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

DA_event

5.7E-07
3.2E-04
2.2E-05
3.5E-04
2.3E-04
1.8E-03
2.6E-04
6.1E-07
1.0E-04
9.1E-07
6.3E-05

3.8E-04

6.8E-05
5.3E-05
7.5E-03

1.1E-04
7.0E-04

26E-06
2.4E-04

3.0E-04
3.9E-06
5.6E-06
3.5E-10
1.1E-07
4.5E-05

DAD

2.2E-10
1.2E-07
8.2E-09
1.2E-07
8.1E-08
6.3E-07
9.7E-08
2.3E-10
3.8E-08
3.5E-10
2.3E-08

1.4E-07

2.5E-08
1.9E-08
2.7E-06

4.0E-08
2.6E-07

2.4E-07
8.5E-08

1.0E-07
1.1E-09
1.4E-09
8.8E-14
3.6E-11
1.3E-08

DAD

5.3E-09
2.9E-06
2.0E-07
3.1E-06
2.1E-06
1.6E-05
2.4E-06
5.7E-09
9.6E-07
8.6E-09
5.8E-07
4.1E-05
3.5E-06
2.3E-06
6.3E-07
4.8E-07
6.8E-05
6.0E-07
1.0E-06
6.5E-06
9.2E-06
3.8E-07
2.1E-06
1.7E-06
5.26-07
2.7E-06
3.1E-08
4.2E-08
2.7€-12
9.4E-10
3.7E-07
9.2E-09
?

DAD

1.3E-07
7.3E-05
5.1E-06
8.0E-05
5.2E-05
4.0E-04
6.1E-05
1.4E-07
2.4E-05
2.1E-07
1.5E-05

8.9E-05

1.6E-05
1.2E-05
1.7E-03

2.5E-05
1.6E-04

6.0E-07
5.4E-05

7.0E-05
9.0E-07
1.3E-06
8.1E-11
2.4E-08
1.0E-05

Derm/ Derm/ Dermv/
Drink Drink Drink

16% 383% 9419%
15% 382% 9465%
26% 649% 16140%
151% 3889% 99821%
121% 3090% 78721%
92% 2322% 58688%
32% 807% 20176%

7% 162% 4021%
61% 1525% 38249%
10% 235% 5734%
13% 335% 8364%

612%
99% 2500% 63436%
120%

8% 200% 4970%
79% 1979% 49791%
65% 1632% 41070%

612%
27% 678% 16777%

12% 309% 7716%

2402%
276% 437% 692%
97% 2457% 62236%
4526%
4630%

290% 7628% 200991%
2042% 59363% 1725935%
2977% 91997%  2842859%
1786% 54409% 1657801%

75% 1930% 49991%
682% 19090% 534024%

219%




C.6-1.1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118

The defauit exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc”

Area exposed (cm2):
Event time (hr/event):

Event frequency (events/day):
Exposure frequency (days/year);

Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years

Body weight (kg): .
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event * A * EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day) =Q* T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gaVmin)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

(**): halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4~
Benzene
Bromomethane
Chlorobenzene
Chiorodibromomethane
Chloroethane
cis-1,2-Dichioroethene
Ethylbenzene

Methyl tert-butyl ether
Methylene chioride
Tetrachlorethylene
Toluene
trans-1,2-Dichioroethene
Trichloroethylene

Vinyl chioride

Xylenes (total)
p-Cresol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
TCDD

Dieldrin

bDD

Acetophenone
o320

CAS No.

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E+02
7.81E+01
9.50E+01
1.13E+02
2.08E+02
6.45E+01
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01
1.06E+02
1.08E+02
1.28E+402
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84FE+00
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01

1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04
NA
1.94E-03
NA
1.42E-04
1.33E-03
1.23E-03
NA
4.70E-04
2.24E-04
NA
4.84E-03
1.84E-03
NA
NA
5.47E-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
{cm/hr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

t_event =

IR=
ABSGI =

Kp
(cm/hr)
measured

70.0
25550

1.00E-03

10

cm2
hr/event

event/day

days/yr
years

kg
days

cm

{cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

Kp
85% UCI

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01

1.40E-01 .

NA
1.21E-02
1.18E+00

NA

NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00

NA

Speciat Derm/
Chemicals  Drink
(Myor (**)
b 649% Y
2322% Y
807% Y
- 235% Y
bl 612% Y
120% Y
bl 1979% Y
- 678% Y
bl 309% Y
2457% Y
. 7628% Y
> 59363% Y
* 91997% Y
1930% Y

Chem Derm/
Assess Total Dose

0%

0%

0%

0%

0%

0%

0%

0%
0%

0%

0%
0%
1%

0%

Conc
{mg/cm3)

ND

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

1.9E-08

1.7E-07

3.9E-08

3.7E-08

2.7E-06

2.5E-07

1.36-07

2.6E-06
1.1E-08

1.0E-06

2.4E-06
9.9E-08
1.8E-07

4.1E-09

DAD

2.9E-08
N/A
N/A
5.9E-07
2.6E-09
N/A
N/A
2.3E-07
N/A
N/A
5.6E-07
2.3E-08
4.2E-08
N/A
9.4E-10
N/A
N/A

log(Ds/1sc)

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
~4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.26+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4.6E+00
-3.6E+00

Dsclisc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E.04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99E.04
3.97E-04
3.87E-04
2.99E-04
2.49E.04
2.19E.04
1.57E-04
6.19E-05
4.29£.05
2.44€.05
1.14E.05
2.51E-05
3.32E.04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97€-07
5.01E07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.326-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.36-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t start
B>0.6

411
11.67
17.57

25.99
#NUM!

t_star3
B<=0.6

1.43
0.92
0.89
2.66
1.71
1.71
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
218
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-1.1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

EPDR2 = 1.30E+03  EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 241E+02 EPDMIN1= -0.06831355
EPDC3 = 210E+00 EPDMAX1=  0.55769245
MINW1 = -3.09E-01 EPD3IMW = -0.00051032
MAXWT = 3.17E-01 EPD3KOW=  0.05615738
MINW3 = -2.96E-01 EPDMIN3= -0.30104241
MAXW3 = 1.81E-01 EPDMAX3=  0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1-¢ EPD2c outside Chemicals Kp Kp Kp DA_event DA_event DA_event DAD DAD DAD Dermv/ Derm/ Derm/
Eq (3.9) Eq (3.10) EPD? outside 95% LGl (cmhr)  95% UCH (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD (*) predicted 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp
Trichforoethane, 1,1,2- 0.183198903  0.047046344 N 26E-04 6.4E-03 1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 27E-04 6.7TE-03 1.7E-01
Dichloroethyiene, 1,1-  0.169064925  0.070165502 N 4.7E-04 1.2E-02 29E-01 7.7E-10 1.9E-08 4.7E-07 1.8E-10 4.4E-09 1.1E-07 26% 649% 16140%
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 66E-02 1.7E+00
Dichlorobenzene, 1,3-  0.277183148  0.127149968 N 23E-03 58E-02 1.5E+00
Dichlorobenzene, 1,4-  0.265390099  0.115356919 N 1.7E-03 4.2E-02 1.1E+00 6.7E-09 1.7€-07 4.3E-06 1.6E-09 3.9E-08 9.9E-07 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N S59E-04 1.5E-02 3.7E-01 1.6E-09 3.9E-08 9.8E-07 3.6E-10 9.0E-09 2.3E-07 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E03 7.0E-02
Chiorobenzene 0.216948639  0.102025264 N 1.1E-03 28E-02 7.1E-01
Chlorodibromomethane 0.231529970  0.018931933 N 1.3E-04 32E03 7.9E-02 1.5E-09 3.7E-08 8.9E-07 3.5E-10 8.5E-09 2.1E-07 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 24E-04 6.1E-03  1.5E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 2.7E-06 6.2E-07 612%
Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 4.9E-02 1.2E+00
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.1E-03 NA 2.5E-07 5.9E-08 120%
Methylene chioride 0.113522630  0.026870813 N 1.4E-04 3.5E-03 8.8E-02
Tetrachlorethylene 0.275545631  0.106324534 N 13E-03 33E-02 84E-01 5.0E-09 1.3E-07 3.2E-06 1.1E-09 2.9E-08 7.3E-07 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02 7.8E-01
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA
Trichloroethylene 0.2020956499  0.068845207 N 4.7E-04 1.2E-02 2.9E-01 1.0E-07 2.6E-06 6.4E-05 2.4E-08 5.9E-07 1.56-05 27% 678% 16777%
Vinyi chloride 0.108268842  0.044479224 N 2.2E-04 56E-03 1.4E-01 4.5E-10 1.1E-08 2.8E-07 1.0E-10 2.6E-09 6.5E-08 12% 309% 7716%
Xylenes (total) 0.229391367  0.121030668 N NA 4.7E-02 NA
p-Cresot 0.164692560  0.054321212 N 4.86-03 7.7E-03 1.2E-02
Naphthalene 0.250741977  0.119896713 N 1.8E03 4.7E-02 1.2E+00 4.0E-08 1.0E-06 2.5E-05 9.2E-09 2.36-07 5.9£-06 97% 2457% 62236%
2-Methyinaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
phthylene 0.298930305  0.143589828 N NA 9.1E-02 NA
henanthrene 0.341400381  0.159523424 N 55E-03 1.4E-01 3.8E+00 9.2E-08 2.4E-06 6.4E-05 2.1E-08 5.6E-07 1.5E-05 290% 7628% 200991%
*" Benzo-a-pyrene 0.470139236  0.214980766 Y 24E02 7.0E-01 20E+01 3.4E-09 9.9E-08 2.9E-06 7.8E-10 2.3E-08 6.6E-07 2042% 59363% 1725935%
Dibenzo(a,h)anthracent 0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 5.6E-06 1.4E-09 4.2E-08 1.3E-06 2977% 91997%  2842859%
TCDD 0.546192220  0.217548111 Y 2702 8.1E-01 25E+01
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 3.2E-01 1.6E-10 4.1€-09 1.1E-07 3.6E-11 9.4E-10 2.4E-08 75% 1930% 49991%
DDD 0.489014209 0.162411367 N 6.4E-03 1.8E-01 5.0E+00
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA

od_8e 2



C.6-1.2 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
\ Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L"L/1000 cm3):
Input site specific concentrations in Column marked "Conc”

Area exposed (cm2): SA=
Event time (hr/event): t event=
Event frequency (events/day): EV=
Exposure frequency (days/year): EF =
Exposure duration (years): ED =

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years
Body weight (kg): BW =
Averaging time (days): AT =
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc =
Default conditions for screening purposes:
Compare Dermat to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event* A* EV IR=
Drinking (mg/day) = Conc * IR * ABSIG ABSGI =

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adut showering assuming 5 gal/min of water flow rate
Total dose (mg/day) = Q * T_event * EV
Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q=
) (*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCt are evaluated using STATA

(**): halogenated chemicals.

Note:
CHEMICAL CAS No. MWT fogKow Kp Kp Kp
95% LCI {cmvhr) (cm/hr)
predicted measured
Trichloroethane, 1,1,2- 79005 1.33E+02 2.05E+00 261E-04 6.4E-03
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03
Dichioroethylene, 1,1- 75354 9.69E+01 2.13E+00 4.69E-04 1.2E-02
Trichlorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 227E-03 5.8E-02
Dichiorobenzene, 1,4- 106467  1.47E+02 3.39E+00 1.66E-03 4.2E-02
Benzene 71432 7.81E+01 2.13E+00 5.95E-04 1.5E-02
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03
Chilorobenzene 108907  1.13E+02 2.84E+00 1.12E-03 2.8E-02
Chiorodibromomethane 124481 2.08E402 2.23E+00 1.32E-04 3.26-03
Chloroethane 75003 6.45E+01 1.43E+00 243E-04 6.1E-03
cis-1,2-Dichloroethene 156502  9.69E+01 2.09E+00 NA 1.1E-02
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02
Methy tert-butyl ether 1634044  B.82E+01 9.40E-01 NA 2.1E-03
Methyiene chioride 75002 8.49E+01 1.25E+00 1.42E-04 3.5E-03
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02
Trichloroethylene 78018 1.31E402 242E+00 4.70E-04 1.2E-02
Vinyl chiloride 75014 6.25E+01 1.36E+00 2.24E-04 5.6E-03
Xylenes (totat) 1330207 . 1.06E+02 3.12E+00 NA 4.7E-02
p-Cresol 106445  1.08E+02 1.95E+00 4.84E-03 7.7E-03
Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7E-02
) 2-Methyinaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02
Acenaphthylene 208068 1.52E+02 3.94E+00 NA 9.1E-02
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 2.41E-02 7.0E-01
Dibenzo(a,h)anthracene 53703 2.78E+02 6.84E+00 4.88E-02 1.5E+00
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02
DDD 72548 3.20E+02 5.80E+00 6.41E-03 1.8E-01
Acetophenone 98862 1.20E+02 1.58E+00 NA 3.7E-03

- _e

3300
8.00

125.0
1.0

70.0
25550

1.00E-03

1.0

cm2
hr/event
event/day
dayslyr
years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 minvhr *1000 cm3/hr)

Kp
95% UC)

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00
NA

Special Demv/ Chem Demw/
Chemicals Drink  Assess Total Dose

(or (™)

il 382%
3889%
3090%
2322%

807%
1525%
235%

H

3

612%
2500%
120%

<<< << <<<=< <

3

H

1632%
612%
678%

i 309%

2402%
437%
2457%

H

4630%
7628%
59363%
91997%
54409%

LT T

* 19090%
219%

<< <<€ C X €K< <<

0%

0%
0%
0%
0%

0%
0%

0%
0%
0%

0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
1%
0%

0%
0%

t_star
(hr)

1.43
0.92
0.89

171
1.7
0.70
0.87

3.77
0.59
0.89
1.01

0.76
2.18

0.89
1.39
0.57
1.01
1.03

1.60

1.82
4.1
11.67
17.57

35.09
25.99
1.21

FA

Conc Kp used in
DA_event

(mg/cm3)

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

6.9E-06

1.4E-05
8.9E-06
6.9E-05
1.1E-05

4.2E-06
3.7E-08

4.4E-05
1.5E-05
9.8E-06

3.0E-04
1.4E-06
2.1E-07
2.0E-05
1.5E-05
1.2E-07
5.1E-06

2.2E-06
3.6E-06
1.3E-07
8.1E-08
1.2E-11

1.6E-06
4.0E-08

DAD log(Ds/lsc)

N/A
1.6E-06
N/A
3.1E-06
2.1E-06
1.6E-05
2.4E-06
N/A
9.6E-07
8.6E-09
N/A
1.0E-05
3.5E-06
2.3E-06
N/A
NA
6.8E-05
3.2E-07
4.7E-08
4.5E-06
3.6E-06
2.7E-08
1.2E-06
N/A
5.2E-07
8.3€-07
3.1E-08
1.9E-08
2.7E-12

3.7e-07
9.2E-09

Dsc/isc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4,59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E.04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E.04
6.99E-04
3.97E.04
3.87€.04
2.99E.04
2.49E-04
2.19E-04
1.57E-04
6.19E.05
4.29E.05
2.44E.05
1.14E-05
2.51E-05
3.32E.04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57€-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4€-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E400
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01.
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_start
B>0.6

411
11.67
17.57
30.09

2599

t_star3
B<=0.6

143
0.92
0.89
2.66
1.7
1.71
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.56
6.46
9.32
16.37
35.09
15.96
1.21



C.6-1.2 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

EPDR2 = 1.39E+03 EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 2.41E402 EPDMIN1= -0.06831355
EPDC3 = 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
- MAXW1 = 3.17E-01 EPD3KOW=  0.05615738
MINW3 = -2.96E-01 EPDMIN3= -0.30104241
” MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1-c EPD2-c outside Chemicals Kp Kp Kp DA event DA_event  DA_event DAD DAD DAD Derm/ Demv Dermv/
Eq(3.9) Eq (3.10) EPD? outside 95% LCI  (cm/Mr)  95% UCI (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD (*) predicted 95% LCIKp AverageKp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp AverageKp 95% UCIKp
Trichloroethane, 1,1,2- 0.183198903  0.047046344 N 2.6E-04 6.4E-03 1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01 2.8E-07 6.9E-06 1.7E-04 6.5E-08 1.6E-06 4.0E-05 15% 382% 9465%
Dichloroethylene, 1,1- 0.169064925  0.070165502 N 4.7E-04 1.2E-02 2.9E-01
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 2.6E-03 6.6E-02 1.7E+00 5.3E-07 1.4E-05 3.5E-04 1.2E-07 3.1E-08 8.0E-05 151% 3889% 99821%
Dichlorobenzene, 1,3~ 0.277183148  0.127149968 N 2.3E-03 5.8E-02 1.5E+00 3.5E-07 8.9E-06 2.3E-04 8.1E-08 2.1E-06 5.2E-05 121% 3090% 78721%
Dichlorobenzene, 1,4- 0.265390099  0.115356919 N 1.7E-03 4.2E-02 1.1E+00 2.7€-06 6.9E-05 1.8E-03 6.3E-07 1.6E-05 4.0E-04 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 59E-04 15E-02 3.7E-01 4.2E-07 1.1E-05 2.6E-04 9.7E-08 2.4E-06 6.1E-05 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03 2.8E-02 7.1E-01 1.7E-07 4.26-06 1.0E-04 3.8E-08 9.6E-07 24E-05 61% 1525% 38249%
Chlorodibromomethane 0.231529970  0.018931933 N 1.3E-04 3.2E-03 7.9E-02 1.5E-09 3.7E-08 9.1E-07 3.5E-10 8.6E-09 2.1E-07 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 2.4E-04 6.1E-03 1.5E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 4 4E-05 1.0E-05 612%
Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 4.9E-02 1.2E+00 6.0E-07 1.5E-05 3.8E-04 1.4E-07 3.5E-06 8.9E-05 99% 2500% 63436%
Methyl tert-buty! ether 0.097772373  0.007803496 N NA 2.1E-03 NA 9.8E-06 2.3E-06 120%
Methylene chioride 0.113522630  0.026870813 N 1.4E-04 3.5E-03 8.8E-02
Tetrachlorethylene 0.275545631 0.106324534 N 1.3E-03 3.3E-02 8.4E-01
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02 7.8E-01 1.2E-05 3.0E-04 7.5E-03 2.7E-06 6.8E-05 1.7E-03 65% 1632% 41070%
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA 1.4E-06 3.2E-07 612%
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 2.9E-01 8.3E-09 2.1E-07 5.1E-06 1.9E-09 4.7E-08 1.2E-06 27% 678% 16777%
Vinyl chloride 0.108268842  0.044479224 N 2.2E-04 5.6E-03 1.4E-01 7.9E-07 2.0E-05 4.9E-04 1.8E-07 4.5E-06 1.1E-04 12% 309% 7716%
Xylenes (total) . 0.229391367  0.121030668 N NA | 4.7E-02 NA 1.5E-05 . 3.8E-06 . 2402%
p-Cresol 0.164692560  0.054321212 N 4.8E-03 7.7E-03 1.2E-02 7.5E-08 1.26-07 1.9E-07 1.7E-08 2.7E-08 4 4E-08 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 2.0E-07 5.1E-06 1.3E-04 4.6E-08 1.2E-06 3.0E-05 97% 2457% 62236%
,\2-Methylnaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA 2.2E-06 5.2E-07 4630%
henanthrene 0.341400381 0.159523424 N 5.5E-03 1.4E-01 3.8E+00 1.4E-07 3.6E-06 9.4E-05 3.1E-08 8.3e-07 22E-05 290% 7628% 200991%
“’Benzo-a-pyrene 0470139236  0.214980766 Y 2.4E-02 7.0E-01 2.0E+01 4.6E-09 1.3E-07 3.9E-06 1.1E-09 3.1E-08 9.0E-07 2042% 59363% 1725935%
Dibenzo{a,h)anthracene 0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01 2.6E-09 8.1E-08 2.5e-08 6.0E-10 1.9E-08 5.8E-07 2977% 91997% 2842859%
TCDD 0.546192220 0.217548111 Y 2.7E-02 8.1E-01 2.5E401 3.8E-13 1.2E-11 3.5E-10 8.8E-14 2.7E-12 8.1E-11 1786% 54409% 1657801%
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 3.2E-01
DDD 0.489014209  0.162411367 N 6.4E-03 1.8E-01 5.0E+00 5.8E-08 1.6E-06 4,5E-05 1.3E-08 3.7E-07 1.0E-05 682% 19090% 534024%
Acetophenone 0.150043236 0.027414076 N NA 3.7E-03 NA 4,0E-08 9.2E-09 219%
2
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C-6.1.3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

\

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Agqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118

The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc®

Area exposed (cm2):
Event time (hr/event).

Event frequency (events/day):
Exposure frequency (days/year):

Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event* A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day) = Q * T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCl and UCH are evaluated using STATA

(™). halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichiorobenzene, 1,4-
Benzens
Bromomethane
Chlorobenzene
Chiorodibromomethane
Chlorosthane
cis-1,2-Dichloroethene
Ethylbenzene

Methyt tert-butyl ether
Methylene chloride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyl chioride

Xylenes (total)
p-Cresol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo{a,h)anthracene
TCDD

Dieldrin

DDD

Acetophenone

o e

CAS No.

79005
75343
75354
120824
541731
106467
71432
74839
108907
124481
75003
156502
100414
1634044
75092
127184
108883
156605
780186
75014

1330207

106445
91203
21576

208968
85018
£§0328
53703

1746016
60571
72548
98862

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E+02
7.81E+01
9.50E+01
1.13E+02
2.08E+02
6.45E+01
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+402
6.25E+01
1.06E+02
1.08E+02
1.28E+02
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84E+00
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01
1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04

5.47E-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
{cm/hr)
predicted

6.4E-03
6.7E-03
3.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03

.4.7E-02

7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

SA =
t_event=

EF =
ED=

IR=
ABSGl =

o]
n

Kp
(cm/hr)
measured

3300
8.00

125

70
25550

1.00E-03

50
1.0

cm2
hr/event
event/day
days/yr
years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L.)
(assumed 100% Gl absorption)

1135500.0  (cm3/hr = gal/min * 3.785 gali * 60 min/hr *1000 cm3/hr)

Kp
95% UCI

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00
NA

Special Dem/ Chem Demv/
Chemicals Drink  Assess Total Dose

Mor (™)

b 383%
b 382%
b 649%

< < =<

807%
1525%
" 335%

il 612%
2500%

H

200%
1979%
1632%

612%
- 678%
e 309%
2402%

437%
2457%
4526%

K KL< L C << <<

7628%

« % % @

54409% Y

0%
0%
0%

B

t_star
(hr)

FA

6.00E-01
5.00E-01
8.00E-01
8.00E-01
THERERR

Kp used in DA_event DAD log(Ds/isc)
DA_event (mg/cm2-evt) (mg/kg-day)

6.4E-03 2.3E-08 5.3E-09 -3.6E+00
6.7E-03 1.3E-05 2.9E-06 -3.4E+00
1.2E-02 8.9E-07 2.0E-07 -3.3E+00

6.6E-02 N/A -3.8E+00
5.8E-02 N/A -3.6E+00
4.26-02 N/A -3.6E+00

1.5E-02 2.0E-06 45E-07  -3.2E+00
2.8E-03 2.5E-08 5.7E-09 -3.3E+00
2.8E-02 2.3E-07 5.3E-08 -3.4E+00
3.2E-03 N/A ~4.0E+00
6.1E-03 2.5E-06 5.8E-07 -3.2E+00
1.1E-02 1.8E-04 4.1E-05 -3.3E+00
4.9E-02 8.7E-06 2.0E-06 -3.4E+00
2.1E-03 NA -3.3E+00
3.5E-03 2.7E-06 6.3E-07 -3.3E+00
3.3E-02 2.1E-06 4.8E-07 -3.7E+00
3.1E-02 1.3E-05 3.0E-06 -3.3E+00
1.1E-02 2.6E-06 6.0E-07 -3.3E+00
1.2E-02 4.3E-06 1.0E-06 -3.5E+00
5.6E-03 2.8E-05 6.5E-06 -3.2E+00
4.7E-02 40E-05 = 9.2E-06 -3.4E+00
7.7E-03 1.7E-06 3.8E-07 -3.4E+00

4.7E-02 9.3E-06 2.1E-06 -3.5E+00
9.2E-02 7.5E-06 1.7E-06 -3.6E+00
9.1E-02 N/A -3.7E+00
1.4E-01 1.2E-05 2.7E-06 -3.8E+00
7.0E-01 N/A ~4.2E+00
1.5E+00 N/A -4.4E+00
8.1E-01 9.9E-12 2.3E-12 -4.6E+00
1.2E-02 N/A -4.9E+00
1.8E-01 NA -4.6E+00
3.7E-03 N/A -3.5E+00

Dscilsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E.04
3.66E-04
1.06E-04
6.81E.04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E.04
4.77E-04
4.48E.04
287E-04
6.99E.04
3.97€-04
3.87E-04
2.99E.04
2.49E.04
219E.04
1.57E-04
6.19E.05
4.29E.05
2.44E.05
1.14E-05
2.51E.05
3.32E.04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59€E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07

.3.97E-07

3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.56-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_star1
B>0.6

4.1
11.67
17.57
30.09

25.99
#NUM!

t_star3
B<=0.6

0.89



C€-6.1.3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

EPDR2 = 1.39E+03 EPDIMW = 0.00051032

EPDR3 = 1.26E+01 EPD1KOW=  0.05615738

EPDC2 = 2.41E+02 EPDMIN1= -0.06831355

EPDC3 = 2.10E+00 EPDMAX1= 0.65769245

MINW1 = -3.09E-01 EPD3MW = -0.00051032

~ MAXW1 = 3.17E-01 EPD3KOW=  0.05615738
) MINW3 = -2.96E-01 EPDMIN3= -0.30104241
MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1-c EPD2c outside Chemicals Kp Kp Kp DA_event DA_event DA_event DAD DAD DAD Dem/ Demv/ Denmv/
EqQ(3.9) Eq (3.10) EPD? outside 95% LClI  (cmmr)  95% UCl (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day} (mg/kg-day) Drink Drink Drink
EPD (%) predicted 95% LCiKp Average Kp 95% UCI Kp 95% LCI Kp Average Kp 85% UCIKp 95% LCIKp Average Kp 95% UCI Kp
Trichloroethane, 1,1,2-  0.183198903  0.047046344 N 2.6E-04 6.4E-03 1.6E-01 9.4E-10 2.3E-08 5.7E-07 2.2E-10 5.3E-09 1.3E-07 16% 383% 9419%
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01 5.1E-07 1.3E-05 3.2E-04 1.2E-07 29E-06 7.3E-05 15% 382% 9465%
Dichloroethylene, 1,1~ 0.169064925  0.070165502 N 4.7E-04 1.2E-02 29E-01 3.6E-08 8.9E-07 2.26-05 8.2E-09 2.0E-07 5.1E-06 26% 649% 16140%
Trichlorobenzene, 1,2,4 0.316128886 0.130883837 N 2.6E-03 6.6E-02 1.7E+00
Dichlorobenzene, 1,3-  0.277183148  0.127149968 N 2.3E-03 58E-02 1.5E+00
Dichlorobenzene, 1,4-  0.265390099 0.115356919 N 1.76-03 4202 1.1E+00
Benzene 0.159470967  0.079759461 N 59E-04 15E-02 3.7E-01 7.8E-08 2.0E-06 4.9E-05 1.8E-08 4.5E-07 1.1E-05 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 2.8E-03 7.0E-02 9.9E-10 2.5E-08 6.1E-07 2.3e-10 5.7E-09 1.4E-07 7% 162% 4021%
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03 28E-02 7.1E-01 9,2E-09 2.3E07 5.8E-06 21E-09 5.36-08 1.3E-06 61% 1525% 38249%
Chlorodibromomethane 0.231529970  0.018931933 N 1.3E-04 3.2E-03 7.9E-02
Chloroethane 0.113220492  0.047389607 N 2.4E-04 6.1E-03 1.5E-01 1.0E-07 2.5E-06 6.3E-05 2.3E-08 5.8E-07 1.5E-05 13% 335% 8364%
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 1.8E-04 4.1E-05 612%
Ethylbenzene 0.231091397  0.122700079 N 19E-03 49E-02 1.2E+00 3.4E-07 8.7E-06 2.2E-04 7.9€-08 2.0E-06 5.1E-05 99% 2500% 63436%
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.1E-03 NA
Methylene chiloride 0.113522630  0.026870813 N 14E-04 3.5E-03 8.8E-02 1.1E-07 2.7E-06 6.8E-05 2.5e-08 6.36-07 1.6E-05 8% 200% 4970%
Tetrachlorethylene 0.275545631 0.106324534 N 1.3E-03 3.3E-02 B84E-01 8.3E-08 2.1E-06 5.3E-05 1.9E-08 4.8E-07 1.2E-05 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02  7.8E-01 5.1E-07 1.3E-05 3.2E-04 1.2E-07 3.0E-06 7.5E-05 65% 1632% 41070%
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA 2.6E-06 6.0E-07 612%
Trichloroethylene 0.202956499 0.068845207 N 4.7E-04 1.2E-02 2.9E-01 1.7E-07 4.3E-06 1.1E-04 4.0E-08 1.0E-06 2.5E-05 27% 678% 16777%
Vinyl chloride 0.108268842  0.044479224 N 2.2E-04 5.6E-03 1.4E-01 1.1E-06 2.8E-05 7.0E-04 2.6E-07 6.5E-06 1.6E-04 12% 309% 7716%
Xylenes (total) 0.229391367 0.121030668 N NA 4.7€-02 NA . 4.0E-05 . 9.2E-06 . 2402%
p-Cresol 0.164692560  0.054321212 N 4.8E-03 7.7E-03 1.2E-02 1.0E-06 1.7E-06 2.6E-06 24E-07 3.8E-07 6.0E-07 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 3.7E-07 9.3E-06 24E-04 8.5E-08 2.1E-06 5.4E-05 97% 2457% 62236%
2-Methylnaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA 7.5E-06 1.7€-06 4526%
naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA
. nanthrene 0.341400381 0.159523424 N 5.5E-03 1.4E-01 3.8E+00 4.4E-07 1.2E-05 3.0E-04 1.0E-07 2.7E-06 7.0E-05 290% 7628% 200991%
“Benzo-a-pyrene 0470139236  0.214980766 Y 24E-02 7.0E-01 2.0E+01
Dibenzo(a,h)anthracen¢ 0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01
TCDD 0.546192220 0.217548111 Y 2.7e-02 8.1E-01 2.5E+01 3.2E-13 9.9E-12 3.0E-10 7.5E-14 2.3E-12 7.0E-114 1786% 54409% 1657801%
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 3.2E-01
DDD 0.489014209 0.162411367 N 6.4E-03 1.86-01 5.0E+00
Acetophenone 0.150043236 0.027414076 N NA 3.7E-03 NA

o3 o8 2



C.6-2 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
Worksheet to Calculate Dermal Absorption of QOrganic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118

The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

cm2
hr/event
event/day
days/yr
years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc”
Area exposed (cm2): SA= 3300
Event time (hr/event): t event= 8.00
Event frequency (events/day): = 1.0
Exposure frequency (days/year): EF = 40.0
Exposure duration (years): ED= 1.0
for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years N
Body weight (kg): . BW= 70.0
Averaging time (days): AT = 25550
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc = 1.00E-03
Default conditions for screening purposes:
Compare Dermal to Drinking: Aduits showering for 35 minutes/day, compared to drinking 2L water/day
Dermal (mg/day) = DA_event* A* EV IR= 50
Drinking {mg/day) = Conc * IR * ABSIG ABSGI = 1.0
IR: ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract
Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate
Total dose (mg/day) = Q* T_event * EV
) Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q=
(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA
(**): halogenated chemicals.
Note:
CHEMICAL CAS No. MWT logKow Kp Kp Kp Kp
95% LCI (cm/hr) {cm/r) 95% UCH
predicted measured
Trichlioroethane, 1,1,2- 79005 1.33E4+02 2.05E+00 2.61E-04 6.4E-03 1.58E-01
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03 1.67E-01
Dichloroethylene, 1,1- 75354 9.69E401 2.13E+00 4.69E-04 1.2E-02 2.90E-01
Trichlorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02 1.70E+00
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 2.27E-03 5.8E-02 1.47E+00
Dichlorobenzene, 1,4- 106467  1.47E+02 3.39E+00 1.66E-03 4.2E-02 1.06E+00
Benzene 71432 7.81E+01 2.13E+00 5.95E-04 1.5E-02 3.72E-01
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2 8E-03 7.04E-02
Chiorobenzene 108907  1.13E+02 2.84E+00 1.12E-03 2.8E-02 7.08E-01
Chiorodibromomethane 124481  2.08E+02 2.23E+00 1.32E-04 3.2E-03 7.86E-02
Chlorosthane 75003 6.45E+01 1.43E+00 2.43E-04 6.1E-03 1.52E-01
cis-1,2-Dichloroethene 156592  9.69E+01 2.09E+00 NA 1.1E-02 NA
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02 1.25E+00
Methyl tert-butyl ether 1634044  8.82E+01 9.40E-01 NA 2 1E-03 NA
Methylene chloride 75082 8.49E+01 1.25E+00 1.42E-04 3.5E-03 8.81E-02
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02 8.41E-01
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02 7.82E-01
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02 NA
Trichloroethylene 79016 1.31E+02 2.42E+00 4.70E-04 1.2E-02 2.88E-01
Vinyl chloride 75014 6.25E+01 1.36E+00 2.24E-04 5.6E-03 1.40E-01
Xylenes (total) 1330207 1.06E+02 3.12E+00 NA . 47E-02 NA
p-Cresol 108445  1.08E+02 1.95E+00 4.84E-03 7.7E-03 1.21E-02
. Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7E-02 1.18E+00
) 2-Methyinaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02 NA
Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02 NA
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01 3.80E+00
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 2.41E-02 7.0E-01 2.04E+01
Dibenzo(a,h)anthracene 53703 2.78E+02 6.B4E+00 4.88E-02 1.5E+00 4.66E+01
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01 2.46E+01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02 3.17E-01
DDD 72548 3.20E+02 580E+00 6.41E-03 1.8E-01 5.02E+00
Acetophenone 98862.0 1.20E+02 1.58E+00 NA 3.7E-03 NA
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383%
382%
649%
3889%
3090%
2322%
807%
162%
1525%
235%
335%
612%
2500%
120%
200%
1979%
1632%
612%
678%
309%
2402%
437%
2457%
4526%
4630%
7628%
59363%
91997%
54409%
1930%
19090%
219%

R D D L LT L

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%

B

1.0E+00
1.0E+00
1.0E400
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E400
1.0E+00
1.0E+00
1.0E+00
6.0E-01
5.0E-01
8.0E-01
8.0E-01
1.0E+00

Conc
{mg/cm3)

4.00E-07
2.20E-04
9.00E-06
2.30E-05
1.90E-05
1.97E-04
8.60E-05
1.00E-06
1.80E-05
1.05E-06
5.00E-05
1.90E-03
4.00E-05
5.40E-04
9.00E-05
7.00E-06
1.20E-03
2.80E-05
4.20E-05
6.00E-04
1.10E-04
2.50E-05
2.50E-05
1.10E-05
3.20E-06
1.00E-05
1.50E-08
1.30E-08
1.40E-12
1.40E-08
5.58E-07
1.20E-06

Kp used in

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
DA_event (mg/cm2-evt) (mgkg-day)

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.2E-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

DAD

1.7E-09
9.4E-07
6.5E-08
1.0E-06
6.6E-07
5.1E-06
7.8E-07
1.8E-09
3.1E-07
2.8E-09
1.9E-07
1.3E-05
1.1E-06
7.3E-07
2.0E-07
1.5E-07
2.2E-05
1.9E-07
3.2E-07
2.1E-06
3.0E-06
1.2E-07
6.9E-07
5.6E-07
1.7E-07
8.5E-07
1.0E-08
1.3E-08
8.5E-13
3.0E-10
1.2E-07
2.9E-09

log(Ds/1sc)

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E400
-3.8E+00
-4.26400
-4.4E+00
-4 6E+00
-4 9E+00
-4.6E+00
-3.5E+00

Dscllsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99E-04

3.97E-04.

3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.20E-05
24405
1.14E-05
2.51E-05
3.32E.04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77e-07
4.48E-07
2.87E-07
6.99E-07
3.97E07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4,29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4 9E-01
4 4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E401
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5e-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_start
B>0.6

4.1
11.67
17.57

25.99

t_star3
B<=0.6

1.43
0.92
0.89
2.66
1.71
1.7
0.70
0.87
1.09
3.77
0.59
0.88
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-2 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

EPDR2 = 1.39E+H03  EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 2.41E+02 EPDMIN1=  -0.06831355
EPDC3= 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
MAXW1 = 3.17E-01 EPD3KOW=  0.05615738
MINW3 = -2.96E-01 EPDMIN3= -0.30104241
P

MAXW3 = 1.81E-01 EPDMAX3=  0.17585639

Comparison of DAD using 95% L-UC! and Average value

CHEMICAL EPD1-c EPD2c outside Chemicals Kp Kp Kp DA_event DA_event DA_event DAD DAD DAD Derm/ Derm/ Derm/
Eq (3.9) Eq (3.10) EPD? outside 95%LCI  (omfy)  95% UCI (mg/cm2-evt) (mg/icm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD () predicted 85% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp AverageKp 95% UC! Kp
Trichloroethane, 1,1,2- 0.183198903  0.047046344 N 26E-04 64E-03 1.6E-01 9.4E-10 2.3E-08 5.7E-07 7.0E-11 1.7E-09 4.2E-08 16% 383% 9419%
Dichloroethane, 1,1- 0.151043082  0.050000328 N 27E04 6.7E-03 1.7E-01 5.1E-07 1.3E-05 3.2E-04 3.8E-08 9.4E-07 2.3E-05 15% 382% 9465%
Dichloroethylene, 1,1- 0.169064925  0.070165502 N 4.7E-04 1.2E-02 2.9E-01 3.6E-08 8.9E-07 2.2E-05 2.6E-09 6.5E-08 1.6E-06 26% 649% 16140%
Trichlorobenzene, 1,2,4- 0.316128886  0.130883837 N 26E-03 6.6FE-02 1.7E+00 5.3E-07 1.4E-05 3.5E-04 3.9E-08 1.0E-06 2.6E-05 151% 3889% 99821%
Dichlorobenzene, 1,3- 0.277183148  0.127149968 N 2.3E03 58E-02 1.5E+00 3.5E-07 8.9E-06 2.3E-04 2.6E-08 6.6E-07 1.7E-05 121% 3090% 78721%
Dichlorobenzene, 1,4- 0.265390099  0.115356919 N 1.7E-03 42E-02 11E+00 2.7E-06 6.9E-05 1.8E-03 2.0E-07 5.1E-06 1.3E-04 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 59E-04 15E-02 3.7E-01 4.2E-07 1.1E-05 2.6E-04 3.1E-08 7.8E-07 1.9E-05 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02 9.9E-10 2.5E-08 6.1E-07 7.3E-11 1.8E-09 4,5E-08 7% 162% 4021%
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03 28E-02 7.1E-01 1.7E-07 4.2E-06 1.0E-04 1.2E-08 3.1E-07 7.7E-06 61% 1525% 38249%
Chlorodibromomethane  0.231529970  0.018931933 N 1.3E-04 32E-03 7.9E-02 1.5E-09 3.7E-08 9.1E-07 1.1E-10 2.8E-09 6.7E-08 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 24E-04 6.1E-03  1.5E-01 1.0E-07 2.5E-06 6.3E-05 7.5E-09 1.9E-07 4.7E-06 13% 335% 8364%
cis-1,2-Dichloroethene 0.166839043  0.067898794 N NA 1.1E-02 NA 1.8E-04 1.3E-05 612%
Ethytbenzene 0,231091397  0.122700079 N 1.9E-03 49E-02 1.2E+00 6.0E-07 1.5E-05 3.8E-04 4.4E-08 1.1E-06 2.8E-05 99% 2500% 63436%
Methyt tert-butyl ether 0.087772373  0.007803496 N NA 2.1E-03 NA 9.8E-06 7.3E07 120%
Methylene chioride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E-02 1.1E-07 2.7E-06 6.8E-05 8.1E-09 2.0E-07 5.0E-06 8% 200% 4970%
Tetrachlorethylene 0.275545631  0.106324534 N 1.3E-03 33E-02 8.4E-01 8.3E-08 2.1E-06 5.3E-05 6.2E-09 1.5E-07 3.9E-06 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02 7.8E-01 3.0E-04 7.5E-03 8.7E-07 2.2E-05 5.5E-04 65% 1632% 41070%
trans-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA #VALUE) 2.6E-06 1.9E-07 612%
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 2.9E-01 1.7E-07 4.3E-06 1.1E-04 1.3E-08 3.2E-07 7.9E-06 27% 678% 16777%
Vinyl chloride 0.108268842  0.044479224 N 22E-04 56E-03 1.4E-01 1.1E-06 2.8E-05 7.0E-04 8.3E-08 2.1E-08 5.2E-05 12% 309% 7716%
Xylenes (total) . 0.229391367  0.121030668 N NA 4.76-02 NA . 4.0E-05 3.0E-08 . 2402%
p-Cresol 0.164692560  0.054321212 N 48E-03 7.7E-03 1.2E-02 1.0E-06 1.7E-06 2.6E-06 7.7E-08 1.2E-07 1.9E-07 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 3.7E07 9.3E-06 2.4E-04 2.7E-08 6.9E-07 1.7E-05 97% 2457% 62236%
“R-Methylnaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA 7.5E-06 5.6E-07 4526%
anaphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA 2.2E-06 1.7E-07 4630%
henanthrene 0.341400381  0.159523424 N 5.5E-03 14E-01 38E+00 4.4E-07 1.2E-05 3.0E-04 3.2E-08 8.5E-07 2.2E-05 290% 7628% 200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E-02 7.0E-01 2.0E+01 4.6E-09 1.3E-07 3.9E-06 3.4E-10 1.0E-08 2.9E-07 2042% 59363% 1725935%
Dibenzo(a,h)anthracene  0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 5.6E-06 4.3E-10 1.3E-08 4.1E-07 2977% 91997%  2842859%
TCDD 0.546192220 0.217548111 Y 2.7E-02 8.1E-01 2.5E+01 3.8E-13 1.2E-11 3.5E-10 2.8E-14 8.5E-13 2.6E-11 1786% 54409% 1657801%
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 3.2E-01 1.6E-10 4.1E-09 1.1E-07 1.2E-11 3.0E-10 7.8E-09 75% 1930% 49991%
DDD 0.489014209 0.162411367 N 6.4E-03 1.8E-01 5.0E+00 5.8E-08 1.6E-06 4.5E-05 4.3E-09 1.2E-07 3.3E-06 682% 19090% 534024%
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA 4.0E-08 2.9E-09 219%
orgd)_9e 2



C.6-2.1 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

\

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc”

Area exposed (cm2): SA=
Event time (hr/event): t_event =
Event frequency (events/day): EV=
Exposure frequency (days/year): EF =
Exposure duration (years): ED =

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years
Body weight (kg): . BW=
Averaging time (days): AT =
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc =

Default conditions for screening purposes:

Compare Dermat to Drinking: Adults showering for 35 minutes/day, compared to drinking 2. water/day

Dermal (mg/day) = DA_event * A* EV IR=
Drinking (mg/day) = Conc * IR * ABSIG ABSGI =

{R: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day) = Q * T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q
(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCl and UCI are evaluated using STATA

(™). halogenated chemicals.

hote:
CHEMICAL CAS No. MWT logKow Kp Kp Kp
95% L.C (cm/hr) {cr/hr)
predicted measured

Trichloroethane, 1,1,2- 79005 1.33E+02 2.05E+00 261E-04 6.4E-03
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03
Dichloroethylene, 1,1- 75354 9.69E+01 2.13E+00 4.69E-04 1.2E-02
Trichiorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 258E-03 6.6E-02
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 2.27E-03 5.8E-02
Dichlorobenzene, 1,4- 1068467  1.47E+02 3.39E+00 1.66E-03 4.2E-02
Benzene 71432 7.81E+01 213E+00 5.95E-04 1.5E-02
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03
Chiorobenzene 108907  1.13E+02 2.84E+00 1.12E-03 2.8E-02
Chlorodibromomethane 124481  2.08E+02 2.23E+00 1.32E-04 3.2E-03
Chioroethane 75003 6.45E+01 1.43E+00 2.43E-04 6.1E-03
cis-1,2-Dichloroethene 156592  9.69E+01 2.09E+00 NA 1.1E-02
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02
Methyl tert-butyl ether 1634044 B8.82E+01 9.40E-01 NA 2.1E-03
Methylene chloride 75002 849E+01 1.25E+00 1.42E-04 3.5E-03
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02
Trichloroethylene 79016 1.31E+402 2.42E+400 4.70E-04 1.2E-02
Vinyl chioride 75014 6.25E401 1.36E+00 2.24E-04 5.6E-03
Xylenes (total) 1330207  1.06E+02 3.12E+00 NA 4.7E-02
p-Cresol 106445  1.08E+02 1.95E+00 4.84E-03 7.7€-03
Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7E-02
2-Methylnaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02
Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01
Benzo-a-pyrene ' 50328 2.50E+02 6.10E+00 241E-02 7.0E-01
Dibenzo(a,h)anthracene 53703 278E+02 6.84E+00 4.88E-02 1.5E+00
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02
DDD 72648 3.20E+02 5.80E400 6.41E-03 1.8E-01
Acetophenone 98862.0 1.20E+02 1.58E+00 NA 3.7E-03

opd_%

3300
8.00
1.0
40.0
1.0

70.0
25550

1.00E-03

1.0

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 mirnvhr *1000 cm3/hr)

Kp
85% UC!

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00
NA

cm2
hrfevent
event/day

days/yr

years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

Special
Chemicals
(Mor (™)

-

-

LI T Y

Demv
Drink

649%

2322%

807%

235%

612%

120%

1979%

678%
309%

2457%

7628%
59363%
91997%

1930%

Chem

Assess Total Dose

=< <

< < < <

<<

<

Derm/

0%

0%

0%

0%

0%

0%

0%

0%
0%

0%

0%
0%
1%

0%

B

14,62

1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
6.0E-01

5.0E-01

8.0E-01

8.0E-01

1.0E+00

Conc
(mg/cm3)

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
. 4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

1.9E-08

1.7E-07

3.9E-08

3.7E-08

2.7E-06

2.5E-07

1.3E-07

2.6E-06
1.1E-08

1.0E-06

2.4E-06
9.9E-08
1.8E-07

4.1E-09

DAD

N/A
N/A
1.4E-09
NA
NA
1.3E-08
2.9E-09
N/A
N/A
2.7E-09
N/A
2.0E-07
N/A
1.9E-08
N/A
9.3E-09
N/A
N/A
1.9E-07
8.3E-10
N/A
N/A
7.4E-08
N/A
N/A
1.8E-07
7.3E-09
1.3E-08
N/A
3.0E-10
N/A
N/A

log(Ds/lsc)

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4 0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E400
-4 4E+00
-4.6E+00
-4.9E+00
~4.6E+00
-3.5E+00

Dscllsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34£-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04

5.01E-04

5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.29E-05
2.44£-05
1.14E£-05
2.51E-05
3.32E-04

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.20E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8€-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E401
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.56-01
3.6E-01
5.96-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

4.11
11.67
17.57

25.99
#NUM!



C.6-2.1 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

\

EPDR2 = 1.39E+03 EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 2.41E+02 EPDMIN1= -0.06831355
EPDC3 = 2.10E400 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
MAXW1 = 3.17e-01 EPD3KOW=  0.05615738
MINW3 = -2.96E-01 EPDMIN3= -0.30104241
MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UC! and Average value

CHEMICAL EPD1c¢ EPD2c outside Chemicals Kp Kp Kp DA _event DA_event DA_event DAD DAD DAD Derm/ Derm/ Derm/
Eq(3.9) Eq(3.10) EPD? outside 95% LCI  (cm/hr)  95% UCI (mg/om2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day)  Drink Drink Drink
EPD (*) predicted 95% LCIKp AverageKp 95% UCIKp 95% LCIKp AverageKp 95% UCIKp 95%LCIKp AverageKp 95% UCIKp

Trichloroethane, 1,1,2- 0.183198903  0.047046344 N 2.6E-04 6.4E-03 1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01
Dichlorosthylene, 1,1- 0.169064925  0.070165502 N 4.7E-04 12E-02 29E-01 7.7E-10 1.9E-08 4.7E-07 5.7E-11 1.4E-09 3.5E-08 26% 649% 16140%
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 66E-02 1.7E+00
Dichlorobenzene, 1,3- 0.277183148  0.127149968 N 2.3E-03 58E-02 1.5E+00
Dichlorobenzene, 1,4-  0.265390099  0.115356919 N 1.76-03 4.2E-02 1.1E+00 6.7E-09 1.7E-07 4.3E-06 5.0E-10 1.3E-08 3.2E-07 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 5.9E-04 15602 3.7E-01 1.6E-09 3.9E-08 9.8E-07 1.2E-10 2.9E-09 7.2E-08 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03  2.8E-02 7.1E-01
Chlorodibromomethane 0.231529970  0.018931933 N 1.36-04 3.2E-03 7.9E-02 1.5€-09 3.7E-08 8.9E-07 1.1E-10 2.7E-09 6.6E-08 10% 235% 5734%
Chioroethane 0.113220492  0.047389607 N 2.4E-04 6.1E-03 1.5E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 2.7E-06 2.0E-07 612%
Ethylbenzene 0.231091397  0.122700079 N 19E-03 49E-02 1.2E+00
Methyt tert-butyl ether 0.097772373  0.007803496 N NA 2.1E-03 NA 2.5e-07 1.9E-08 120%
Methylene chiloride 0.113522630  0.026870813 N 1.4E-04 3.5E-03 8.8BE-02
Tetrachlorethylene 0.275545631 0.106324534 N 1.3E-03 3.3E-02 8.4E-01 5.0E-09 1.3E-07 3.2E-06 3.7E-10 9.3E-09 2.3E-07 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 12603 3.4E-02 7.8E-01
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 29E-01 1.0E-07 2.6E-06 6.4E-05 7.7E-09 1.9E-07 4.7E-06 27% 678% 16777%
Vinyt chloride 0.108268842  0.044479224 N 2.2E-04 5.6E-03 1.4E-01 4.5E-10 1.1E-08 2.8E-07 3.3E-11 8.3E-10 2.1E-08 12% 309% 7716%
Xylenes (total) 0.229391367  0.121030668 N NA 4.7E-02 ~NA
p-Cresol 0.164692560  0.054321212 N 4.8E-03 7.7TE-03 1.2E-02
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 4.0E-08 1.0E-06 2.5E-05 2.9E-09 7.4E-08 1.9E-06 97% 2457% 62236%

-Methyinaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA

naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA

henanthrene 0.341400381 0.159523424 N 5.5E-03 14E-01 3.8E+00 9.2E-08 2.4E-06 6.4E-05 6.8E-09 1.8E-07 4.7E-06 290% 7628% 200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E-02 7.0E-01 20E+01 3.4E-09 9.9E-08 2.9E-06 2.5E-10 7.3E-09 2.1E-07 2042% 59363% 1725935%
Dibenzo(a,h)anthracent 0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 5.6E-06 4.3E-10 1.3E-08 4.1E07 2977% 91997% 2842859%
TCDD 0.546192220 0.217548111 Y 2,7E-02 8.1E-0% 25E+01
Dieldrin 0.450508394 0.061646886 N 47E-04 1.2E-02  3.2E-01 1.6E-10 4.1E-09 1.1E-07 1.2E-11 3.0E-10 7.8E-09 75% 1930% 49991%
DDD 0.489014209 0.162411367 N 6.4E-03 1.8E-01 5.0E+00
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA

o3 50 2



C.6-2.2 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
) Worksheet to Calculate Dermal Absorption of Organic Chemicals from Agqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells I8-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc™

Area exposed (cm2): SA=
Event time (hr/event). t_event =
Event frequency (events/day): EV=
Exposure frequency (days/year): EF=
Exposure duration (years): ED=

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years

Body weight (kg): Bw=
Averaging time (days): AT =
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc =
Default conditions for screening purposes:
Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day
Dermal (mg/day) = DA_event* A* EV IR=
Drinking (mg/day) = Conc * IR * ABSIG ABSGt =
IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract
Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate
Total dose (mg/day) = Q* T_event * EV
Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q=
) (*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCH are evaluated using STATA
(**): halogenated chemicals.
Note:
CHEMICAL CAS No. MWT logKow Kp Kp Kp
95% LCI (cmvhr) (cm/r)
predicted measured
Trichloroethane, 1,1,2- 79005 1.33E+02 2.05E+00 261E-04 6.4E-03
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03
Dichloroethylene, 1,1- 75354 9.69E+01 2.13E+00 4.69E-04 1.26-02
Trichlorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02
Dichlorobenzene, 1,3- 641731 1.47E+02 3.60E+00 2.27E-03 5.8E-02
Dichlorobenzene, 1,4- 106467  1.47E+02 3.39E+00 1.66E-03 4.2E-02
Benzene 71432 7.81E4+01 2.13E+00 5.95E-04 1.5E-02
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03
Chlorobenzene 108907  1.13E+02 2.84E+00 1.12E-03 2.8E-02
Chiorodibromomethane 124481 2.08E402 2.23E+00 1.32E-04 3.2E-03
Chioroethane 75003 6.45E+01 1.43E+00 2.43E-04 6.1E-03
cis-1,2-Dichioroethene 156502  9.69E+01 2.09E+00 NA 1.1E-02
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02
Methyl tert-butyl ether 1634044  8.82E+01 9.40E-01 NA 2.1E-03
Methylene chloride 75092 8.49E+01 1.25E+00 1.42E-04 3.5E-03
Tetrachiorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02
trans-1,2-Dichioroethene 156605  9.69E+01 2.0SE+00 NA 1.1E-02
Trichloroethylene 79016 1.31E+02 242E+00 4.70E-04 1.2E-02
Vinyt chloride 75014 6.25E+01 1.36E+00 2.24E-04 5.6E-03
. Xylenes (total) 1330207  1.06E+02 3.12E+00 NA 4.7E-02
p-Cresol 106445  1.08E+02 1.95E+00 4.84E-03 7.7E-03
Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7E-02
. 2-Methylnaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02
Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 2.41E-02 7.0E-01
Dibenzo(a,h)anthracene 53703 2.78E+02 6.84E+00 4.88E-02 1.5E+00
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02
DDD 72548 3.20E+02 5.80E+00 6.41E-03 1.8E-01
Acetophenone 98862.0 1.20E+02 1.58E+00 NA 3.7E-03

o) B

70.0
25550

1.00E-03

50
1.0

cm2
hr/event
event/day
days/yr
years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% GI absorption)

1135600.0 (cm3/hr = gal/min * 3.785 gal/t * 60 minhr *1000 cm3/hr)

Kp
95% UCH

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E400
1.06E+00
3.72E-01
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00
NA

Special Denn/ Chem Derm/ B tau
Chemicals Drink  Assess Total Dose (hr)
¢)or (™)
e 0.0 0.60
i 382% Y 0% 0.0 0.38
- 0.0 0.37
3889% Y 0% 0.3 1.11
3090% Y 0% 0.3 071
2322% Y 0% 02 0.71
807% Y 0% 0.1 0.29
- 0.0 0.36
1525% Y 0% 0.1 0.46
i 235% Y 0% 0.0 1.57
i 0.0 0.24
- 612% Y 0% 0.0 0.37
2500% Y 0% 0.2 0.42
120% Y 0% 0.0 0.33
e 0.0 0.32
- 0.2 0.91
1632% Y 0% 0.1 0.35
612% Y 0% 0.0 0.37
bl 678% Y 0% 0.1 0.58
el 309% Y 0% 0.0 0.24
2402% Y 0% 0.2 042
437% Y 0% 0.0 043
2457% Y 0% 0.2 0.56
0.4 067
4630% Y 0% 04 0.76
* 7628% Y 0% 0.7 1.06
. 59363% Y 0% 43 269
" 91997% Y 1% 9.7 3.88
* 54409% Y 0% 56 6.82
0.1 14.62
. 19090% Y 0% 1.2 6.65
0.00E+00  219% Y

1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
6.0E-01

5.0E-01

8.0E-01

8.0E-01

1.0E+00

Conc
(mg/cm3)

ND
1.20E-04
ND
2.30E-05
1.90E-05
1.97E-04
8.60E-05
ND
1.80E-05
1.05E-06
ND
4.80E-04
4.00E-05
5.40E-04
ND
ND
1.20E-03
1.50E-05
2.00E-06
4.20E-04
4.25E-05
1.80E-06
1.36E-05
ND
3.20E-06
3.10E-06
1.50E-08
5.80E-09
1.40E-12
ND
5.58E-07
1.20E-06

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7TE-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

6.9E-06

1.4E-05
8.9E-06
6.9E-05
1.1E-05

4.2E-06
3.7E-08

4.4E-05
1.5E-05
9.8E-06

3.0E-04
1.4E-06
2.1E-07
2.0E-05
1.5E-05
1.2E-07
5.1E-06

2.2E-06
3.6E-06
1.3E-07
8.1E-08
1.2E-11

1.6E-06
4.0E-08

DAD log(DsAsc)

N/A
5.1E-07
N/A
1.0E-06
6.6E-07
5.1E-06
7.8E-07
N/A
3.1E-07
2.8E-09
N/A
3.3E-06
1.1E-06
7.3E-07
N/A
N/A
2.2E-05
1.0E-07
1.5E-08
1.4E-06
1.1E-06
8.8E-09
3.7E-07
N/A
1.7E-07
2.6E-07
1.0E-08
6.0E-09
8.5E-13
N/A
1.2E-07
29E-09

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
~3.3E+00
-3.7E+00
-3.3E+00
-3.3E4+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
~4.4E+00
-4.6E+00
~4.9E+00
-4 .6E+00
-3.5E+00

Dscilsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E.04
4.77E-04
4.48E-04
2.87E-04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.298-05
2.44E-05
1.14E-05
2.51E-05
3.32E-04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.16-01
3.1E-01
3.36-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.26+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01

. 47E-01

3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_star1
B>0.6

4.11
11.67
17.57
30.09

25.99
#NUMI

t_star3
B<=0.6

143
0.92
0.89
266
1.71
1.7
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
218
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
255
6.46
9.32
16.37
35.09
15.96
1.21



C.6-2.2 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

EPDR2 = 1.39E+03 EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 2.41E+02 EPDMIN1= -0.06831355
EPDC3 = 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
) MAXW1 = 3.17E-01 EPD3KOW=  0.05615738
) MINW3 = -2.96E-01 EPDMIN3= -0.30104241
" MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1-c EPD2-¢ outside Chemicals Kp Kp Kp DA_event DA _event DA_event DAD DAD DAD Derm/ Derm/ Derm/
Eq (3.9) Eq (3.10) EPD? outside 95%LCI  (emmr)  95% UCI (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (ma/kg-day) (mg/kg-day) Drink Drink Drink
EPD (*) predicted 95%LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp
Trichloroethane, 1,1,2-  0.183198903  0.047046344 N 26E-04 64E-03  1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01 2.8E-07 6.9E-06 1.7E-04 2.1E-08 5.1E-07 1.3E-05 15% 382% 9465%
Dichloroethylene, 1,1-  0.169064925  0.070165502 N 4.7E-04 1.2E-02 2.9E-01
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 66E-02 1.7E+00 5.3E-07 1.4E-05 3.5E-04 3.9E-08 1.0E-06 2.6E-05 151% 3889% 99821%
Dichlorobenzene, 1,3-  0.277183148  0.127149968 N 23E-03 58E-02 1.5E+00 3.5E-07 8.9E-06 2.3E-04 2 6E-08 6.6E-07 1.7E-05 121% 3090% 78721%
Dichlorobenzene, 1,4-  0.265390099  0.115356919 N 1.7E-03 42E-02 1.1E+00 2.7E-06 6.9E-05 1.8E-03 2.0E-07 5.1E-08 1.3E-04 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 59E-04 1.5E-02 3.7E-01 4.2E-07 1.1E-05 26E-04 3.1E-08 7.8E-07 1.9E-05 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02
Chlorobenzene 0.216948639  0.102025264 N 11E-03 28E-02 7.1E-01 1.7E-07 4.2E-06 1.0E-04 1.2E-08 3.1E-07 7.76-06 61% 1525% 38249%
Chlorodibromomethane 0.231529970  0.018931933 N 1.3E-04 32E03 7.9E-02 1.5E-09 3.7E-08 9.1E-07 1.1E-10 2.8E-09 6.7E-08 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 24E-04 6.1E-03  1.5E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 612%
Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 49E-02 1.2E+00 6.0E-07 1.5E-05 3.8E-04 4.4E-08 1.1E-06 2.8E-05 99% 2500% 63436%
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.1E-03 NA 9.8E-06 7.3E-07 120%
Methylene chioride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E-02
Tetrachlorethylene 0.275545631  0.106324534 N 13E-03 33E-02 B8.4E-01
Toluene 0.200309830  0.106309450 N 1.26-03 3.1E-02 7.8E-01 1.2E-05 3.0E-04 7.5E-03 8.7E-07 2.2E-05 5.5E-04 65% 1632% 41070%
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA 1.4E-06 1.0E-07 . 612%
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 29E-01 8.3E-09 2.1E-07 5.1E-06 6.1E-10 1.5E-08 3.8E-07 2% 678% 16777%
Vinyi chloride 0.108268842  0.044479224 N 22E-04 56E-03 1.4E-01 7.9E-07 2.0E-05 4.9E-04 5.8E-08 1.4E-06 3.6E-05 12% 309% 7716%
Xylenes (total) 0.229391367  0.121030668 N NA 4.7E-02 NA 1.5E-05 . 1.1E-08 2402%
p-Cresol 0.164692560  0.054321212 N 48E-03 7.7E-03  1.2E-02 7.5E-08 1.26-07 1.9E-07 5.6E-09 8.8E-09 1.4E-08 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 2.0E-07 5.1E-06 1.3E-04 1.5E-08 3.7E-07 9.5E-06 97% 2457% 62236%
-2-Methyinaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA 2.2E-06 1.7E-07 4630%

enanthrene 0.341400381  0.159523424 N 55E-03 1.4E-01 3.8E+00 1.4E-07 3.6E-06 9.4E-05 1.0E-08 26E-07 7.0E-06 290% 7628% 200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E-02 7.0E-01 20E+01 4.6E-09 1.3E-07 3.9E-06 3.4E-10 1.0E-08 2.9E-07 2042% 59363%  1725935%
Dibenzo(a,hyanthracene 0.526188697  0.242044224 Y 49E-02 1.5E+00 4.7E+01 2.6E-09 8.1E-08 2.5E-06 1.9E-10 6.0E-09 1.8E-07 2977% 91997%  2842859%
TCDD 0.546192220  0.217548111 Y 27E-02 81E-01 25E+01 3.8E-13 1.2E-11 3.5E-10 2.8E-14 8.5E-13 2.6E-11 1786% 54409% 1657801%
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02  3.2E-01
bDD 0.489014209  0.162411367 N 6.4E-03  1.8E-01 5.0E+00 5.8E-08 1.6E-06 4.5E-05 4.3E-09 1.2E-07 3.3E-06 682% 19090% 534024%
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA #VALUE! 4.0E-08 #VALUE! #VALUE!I 29E-09  #VALUEI #VALUE! 219% #VALUE!

2
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C.6-2.3 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (tatest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118

The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked *Conc”®

Area exposed (cm2):
Event time (hr/event).

Event frequency (events/day):
Exposure frequency (days/year):
Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event * A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day) = Q* T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

(**): halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chlorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methyl tert-butyl ether
Methylene chloride
Tetrachlorethylene
Toluene
trans-~1,2-Dichloroethene
Trichloroethylene
Vinyl chloride
Xylenes (totat)
p-Cresol
Naphthalene
2-Methyinaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
TCDD
Dieldrin
DDD
Acetophenone

orgl_00

CAS No.

70005
75343
75354
120821
541731
108467
71432
74839
108907
124481
75003
156592
100414
1634044
75092
127184
108883
156605
79016
75014
1330207
106445
91203
91576
208968
85018
60328
53703
1746016
80571
72548
98862.0

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E+02
7.81E+01
9.50E+01
1.13E+02
2.08E+02
6.45E+01
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01
1.06E+02
1.08E+02
1.28E+02
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84E400
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01

1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04

Kp
(cnvhr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4 9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01

7.0E-01

1.5E+00
8.1E-01

1.2E-02
1.8E-01

3.7E-03

SA=

t event=
EV=
EF =
ED=

IR=
ABSGI =

Kp
{cnvhr)
measured

3300 cm2
8 hrievent
1.0 event/day
40.0 dayslyr

1.0 years
70 kg
25550 days
1.00E-03 cm

50 (cm3/day = U/day * 1000 cm3/L)
1.0 {assumed 100% G} absorption)

1135500.0 (cm3/Mhr = gal/min * 3.785 galAl * 60 min/hr *1000 cm3/hr)

Kp Special

95% UCl  Chemicals
tyor (™)

1.58E-01 i
1.67E-01 -
2.90E-01 hid
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02 -
7.08E-01
7.86E-02 hd
1.52E-01 b

NA E
1.25E+00

NA
8.81E-02 bl
8.41E-01 "
7.82E-01

NA
2.88E-01 i
1.40E-01 *”

NA
1.21E-02
1.18E+00

NA

NA
3.80E+00 *
2.04E+01 *
4.66E+01 o
2.46E+01 .
3.17E-01
5.02E+00 *

NA 0.00E+00

Demv/  Chem Derm/
Drink  AssessTotal Dose

383%
382%
649%

807%
162%
1525%

335%
612%
2500%

200%
1979%
1632%

812%

678%

309%
2402%

437%
2457%
4526%

7628%

54408%

<<=

< KL< <K < <<

0%
0%
0%

0%
0%
0%

0%
0%

0%
0%
0%
0%
0%
0%
0%

0%
0%

0%

0%

B

t_star
(br)

0.87

FA

1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
6.0E-01

5.0E-01

8.0E-01

8.0E-01

1.0E+00

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7€-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/em2-evt) (mg/kg-day)

2.3E-08
1.3E-05
8.9E-07

2.0E-06
2.5E-08
2.3E-07

2.5E-06
1.8E-04
8.7E-06

2.7E-06
2.1E-06
1.3E-05
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7€-06
9.3E-06
7.5E-06

1.2E-05

9.9E-12

DAD log(Ds/lsc)

1.7E-09
9.4E-07
6.5E-08
N/A
N/A
N/A
1.4E-07
1.8E-09
1.7E-08
N/A
1.9E-07
1.3E-05
6.4E-07
N/A
2.0E-07
1.5E-07
9.5E-07
1.9E-07
3.2E-07
2.1E-06
3.0E-06
1.2E-07
6.9E-07
5.6E-07
N/A
8.5E-07
N/A
N/A
7.3E-13
N/A
N/A
N/A

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4 0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4.6E+00
-3.5E+00

Dscflsc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99E-04
3.97€-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.29E-05
2.44E-05
1.14E-05
2.51E-05
3.32E-04

Dsc

2.79E-07

4.36E-07

4 48E-07
1.50E-07
2.34E-07
2.34E-07
S§.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.67E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4 4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.56-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4 3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_start
B>0.6

4.1
11.67
17.57
30.09

25.99
#NUML

t star3
B<=0.6

143
0.92
0.89
266
1.7
1.7
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
218
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-2.3 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER CANCER RISK

)

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chiorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene

Methyt tert-buty! ether
Methylene chloride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyl chloride

Xylenes (total)
p-Cresol

Naphthalene

~2-Methylnaphthalene
Aj:naphthylene
nanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
TCDD
Dieldrin
DDD
Acetophenone
o) 98

EPDR2 =
EPDR3 =
EPDC2=
EPDC3 =
MINW1 =
MAXW1 =
MINW3 =
MAXWS3 =

EPD1-c
Eq (3.9)

0.183198903
0.151043082
0.162064925
0.316128886
0.277183148
0.265390099
0.159470967
0.115307388
0.216948639
0.231520970
0.113220492
0.166839043
0.231091397
0.097772373
0.113522630
0.275545631
0.200309830
0.166839043
0.202956499
0.108268842
0.229391367
0.164692560
0.250741977
0.289334545
0.298930305
0.341400381
0.470139236
0.526188697
0.546192220
0.450508394
0.489014209
0.150043236

1.39E+03
1.26E+01
2.41E+02
2.10E+00
-3.09E-01
3.17E-01

-2.96E-01
1.81E-01

EPD2-c
Eq (3.10)

0.047046344
0.050000328
0.070165502
0.130883837
0.127149968
0.115356919
0.079759461
0.018347170
0.102025264
0.018931933
0.047389607
0.067898794
0.122700079
0.007803496
0.026870813
0.106324534
0.106309450
0.067898794
0.068845207
0.044479224
0.121030668
0.054321212
0.119896713
0.144200407
0.143589828
0.159523424
0.214980766
0.242044224
0.217548111
0.061646886
0.162411367
0.027414076

EPD1MW =
EPD1KOW=
EPDMIN1=
EPDMAX1=
EPD3MW =
EPD3KOW=
EPDMIN3=
EPDMAX3=

0.00051032
0.05615738
-0.06831355
0.55769245
-0.00051032
0.05615738
-0.30104241
0.17585639

Comparison of DAD using 95% L-UC! and Average value

outside
EPD?

Z2ZZ<XKXXKZZZZ22222222222222222222222

Chemicals
outside
EPD (")

Kp
95% LCI

2.6E-04
2.7E-04
4.7E-04
2.6E-03
2.3E-03
1.7E-03

© 5.9E-04

1.1E-04
1.1E03
1.3E-04
2.4E-04
NA
1.9E-03
NA
1.4E-04
1.3E-03
1.2E-03
NA
4.7E-04
22E-04
NA .
4.8E-03
1.8E-03
NA
NA
5.5E-03
24E-02
4.9E-02
2.7E-02
4.7E-04
6.4E-03
NA

Kp
(cmvhr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5€-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01

7.0E-01

1.5E+00
8.1E-01

1.2E-02
1.8E-01

3.7E-03

Kp
95% UCI

1.6E-01
1.7E-01
2.9E-01
1.7E+00
1.5E+00
1.1E+00
3.7E-01
7.0E-02
7.4E-01
7.9E-02
1.5E-01
NA
1.2E+00
NA
8.8E-02
8.4E-01
7.8E-01
NA
2.9E-01
1.4E-01
NA
1.2E-02
1.2E+00
NA
NA
3.8E+00
2.0E+01
4.7E+01
2.5E+01
3.2E-01
5.0E+00
NA

DA_event

(mg/cm2-evt) (mg/cm2-evt) (mg/em2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day)
95% LCIKp AverageKp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LC! Kp Average Kp 95% UCIKp

9.4E-10
5.1E-07
3.6E-08

7.86-08
9.9E-10
9.2E-09
1.0E-07
3.4E-07
1.1E-07
8.3E-08
5.1E-07

1.76-07
1.1E-06

1.0E-06
3.7E-07

4.4E07

3.2E-13

DA_event

2.3E-08
1.3E-05
8.9E-07

2.0E-06
2.5E-08
2.3E-07

2.5E-06
1.8E-04
8.7E-06

2.7E-06
2,1E-06
1.3E-05
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06

1.2E-05

9.9E-12

DA_event

5.7E-07
3.2E-04
2.2E-05

4.9E-05
6.1E-07
5.8E-08
8.3E-05
2.2E-04
6.8E-05
5.3E-05
3.2E-04

1.1E-04
7.0E-04

2.6E-06
2.4E-04

3.0E-04

3.0E-10

DAD

7.0E-11
3.8E-08
2.6E-09

5.8E-09
7.3E-11
6.8E-10
7.5E-09
2.5E-08
8.1E-09
6.2E-09
3.8E-08

1.3E-08
8.3E-08

7.7E-08
2.7E-08

3.2E-08

2.4E-14

DAD

1.7E-09
9.4E-07
6.5E-08

14E-07
1.8E-09
1.7E-08

1.9E-07
1.3E-05
6.4E-07

20E-07
1.5E-07
9.5E-07
1.9E-07
3.2E-07
21E-06
3.0E-08
1.2E-07
6.9E-07
5.6E-07

8.5E-07

7.3E-13

DAD

4.2E-08
2.3E-05
1.6E-06

3.6E-06
4.5E-08
4.3E-07
4.7€-06
1.6E-05
5.0E-06
3.9E-06
2.4E-05

7.9E-06
5.2E-05

1.9E-07
1.7E-05

2.2E-05

2.2E-11

Dernm/ Derm/ Dermv
Drink Drink Drink
16% 383% 9419%
15% 382% 9465%
26% 649% 16140%
32% 807% 20176%
7% 162% 4021%
61% 1525% 38249%
13% 335% 8364%
612%
99% 2500% 63436%
8% 200% 4970%
79% 1979% 49791%
65% 1632% 41070%
612%
27% 678% 16777%
12% 309% 7716%
. 2402%

276% 437% 692%
97% 2457% 62236%
4526%

290% 7628% 200991%
1786% 54409% 1657801%




C.6-3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used In this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc”

Area exposed (cm2):
Event time (hr/event):

Event frequency (events/day):
Exposure frequency (days/year).
Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event * A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day) = Q * T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

{**): halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chiorobenzene
Chiorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene

Methyl tert-butyl ether
Methylene chloride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyl chioride

Xylenes (total)
p-Cresol

Naphthalene
2-Methyinaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
TCDD

Dieldrin

DDD

Acetophenone

o) e

CAS No.

76005
75343
75354
120821
541731
106487
71432
74839
108907
124481
75003
156592
100414
1634044
75002
127184
108883
156605
79016
75014
1330207
106445
91203
81576
208968
85018
50328
63703
1746016
60571
72548
68862

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E+02
7.81E+01
9.50E+01
1.13E+02
2.08E+02
6.45E+01
8.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01
1.06E+02
1.08E+02
1.28E+02
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84E400
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01
1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E400
1.68E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04
NA
1.94E-03
NA
1.42E-04
1.33E-03
1.23E-03
NA
4.70E-04
2.24E-04
NA
4.84E-03
1.84E-03
NA
NA
5.47E-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
(cm/hr)
predicted

6.4E-03
6.7E-03
1.26-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

SA=
t event=
EV=
EF =
ED=

BW=
AT =

IR=
ABSGI =

Kp
(cm/hr)
measured

3300 cm2

8.00 hr/event
1.0 event/day

125.0 daysiyr
1.0 years

70.0 kg
365 days

1.00E-03 cm

50 (cm3/day = L/day * 1000 cm3/L)
1.0 (assumed 100% Gt absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

Kp Special Derm/ Chem Derm/ B tau
95% UCH Chemicals Drink Assess Total Dose (hr)
(*)or (™)
1.58E-01 ** 383% Y 0% 0.0 0.60
1.67E-01 382% Y 0% 0.0 0.38
2.90E-01 ** 649% Y 0% 0.0 0.37
1.70E+00 3889% Y 0% 0.3 111
1.47E+00 3090% Y 0% 0.3 0.71
1.06E+00 2322% Y 0% 0.2 0.71
3.72E-01 807% Y 0% 0.1 0.29
7.04E-02 ** 162% Y 0% 0.0 0.36
7.08E-01 1525% Y 0% 0.4 0.46
7.86E-02 ** 235% Y 0% 0.0 1.57
1.52E01 * 335% Y 0% 0.0 0.24
NA e 612% Y 0% 0.0 0.37
1.25E+00 2500% Y 0% 0.2 0.42
NA 120% Y 0% 0.0 0.33
8.81E-02 200% Y 0% 0.0 0.32
8.41E-01 ** 1979% Y 0% 0.2 0.91
7.82E-01 1632% Y 0% 0.1 0.35
NA 612% Y 0% 0.0 0.37
2.88E-01 ** 678% Y 0% 0.1 0.58
1.40E-01 ** 309% Y 0% 0.0 0.24
NA 2402% Y 0% 0.2 0.42
1.21E-02 a37% Y 0% 0.0 0.43
1.18E+00 2457% Y 0% 0.2 0.56
NA 4526% Y 0% 0.4 0.67
NA 4630% Y 0% 0.4 0.76
3.80E+00 ~ 7628% Y 0% 0.7 1.06
2.04E+01 * 59363% Y 0% 4.3 2.69
4,66E+01 * 91997% Y 1% 9.7 3.88
2.46E+01 * 54409% Y 0% 5.6 6.82
3.17E-01 1930% Y 0% 0.1 14,62
5.02E+00 * 19090% Y 0% 1.2 6.65
NA 219% Y 0% 0.0 0.50

FA

Conc
(mg/cm3)

4.00E-07
2.20E-04
9.00E-06
2.30E-05
1.90E-05
1.97E-04
8.60E-05
1.00E-06
1.80E-05
1.05E-06
5.00E-05
1.90E-03
4.00E-05
5.40E-04
9.00E-05
7.00E-06
1.20E-03
2.80E-05
4.20E-05
6.00E-04
1.10E-04
2.50E-05
2.50E-05
1.10E-05
3.20E-06
1.00E-05
1.50E-08
1.30E-08
1.40E-12
1.40E-08
5.58E-07
1.20E-06

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1€-02
1.28-02
5.6E-03
4.7E-02
7.7€-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7e-03

DA_event

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.26-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

DAD log(Ds/lsc)
(mg/cm2-evt) (mg/kg-day)

3.7E-07
2,1E-04
1.4E-05
2.2E-04
1.4E-04
1.1E-03
1.7E-04
4.0E-07
6.7E-05
6.0E-07
4.1E-05
2.8E-03
2.4E-04
1.6E-04
4.4E-05
3.4E-05
4.8E-03
4.2E-05
7.0E-05
4.5E-04
6.5E-04
2.7E-05
1.5E-04
1.2E-04
3.6E-05
1.9E-04
2.2E-06
2.9E-06
1.9E-10
6.6E-08
2.6E-05
6.4E-07

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4.6E+00
-3.5E+400

Dsc/lsc

2.79E-04
4.36E-04
4.48£-04
1.50E-04
2.34E-04
2.34E-04
5.71¢-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01&£-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.876-04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.29E-05
24405
1.14E-05
251E-05
3.32E-04

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E401
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7€-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01

- 3.6E-01

4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

4.11
11.67
17.57
30.09

25.99



C.6-3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1~
Dichloroethylene, 1,1-
Trichlorobenzene, 1,24
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chiorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methyl tert-butyl ether
Methylene chioride
Tetrachiorethylene
Toluene
trans-1,2-Dichloroethen
Trichloroethylene
Vinyl chloride
Xylenes (total)
p-Cresol
Naphthalene

-2-Methylnaphthalene
Kmhmylem

v nanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracent
TCDD
Dieldrin
DDD
Acetophenone

o_90

EPD1-c
EQ(3.9)

0.183198903
0.151043082
0.169064925
0.316128886
0.277183148
0.265390099
0.159470967
0.115307388
0.216948639
0.231529970
0.113220492
0.166839043
0.231091397
0.097772373
0.113522630
0.275545631
0.200309830
0.166839043
0.202956499
0.108268842
0.229391367
0.164692560
0.250741977
0.289334545
0.298930305
0.341400381
0.470139236
0.526188697
0.546192220
0.450508394
0.489014209
0.150043236

EPD2-c
Eq (3.10)

1.39E403 EPD1MW =
1.26E+01 EPD1KOW=
2.41E+02 EPDMIN1=
2.10E+00 EPDMAX1=
-3.09E-01 EPD3MW =
3.17E-01 EPD3KOW=
-2.96E-01 EPDMIN3=
1.81E-01 EPDMAX3=

outside
EPD?

0.047046344
0.050000328
0.070165502
0.130883837
0.127149968
0.115356919
0.079759461
0.018347170
0.102025264
0.018931933
0.047389607
0.067898794
0.122700079
0.007803496
0.026870813
0.106324534
0.106309450
0.067898794
0.068845207
0.044479224
0.121030668
0.054321212
0.119896713
0.144200407
0.143589828
0.159523424
0.214980766
0.242044224
0.217548111
0.061646886
0.162411367
0.027414076

LZTZTHALXKZZZZZZZZZZZZZZ222Z22222Z2Z222Z22

0.00051032
0.05615738
-0.06831356
0.55769245
-0.00051032
0.05615738
-0.30104241
0.17585639

Chemicals
outside
EPD (")

Comparison of DAD using 95% L-UCI and Average value

Kp
95% LCI

2.6E-04
2.7E-04
4.7E-04
2.6E-03
2.3E-03
1.7E-03
5.9E-04
1.1E-04
1.1E-03
1.3E-04
2.4E-04
NA
1.9E-03
NA
1.4E-04
1.3E-03
1.2E-03
NA
4.7E-04
2.2E-04
NA
4.8E-03
1.8E-03
NA
NA
5.5E-03
2.4E-02
4.9E-02
2.7E-02
4.7E-04
6.4E-03
NA

Kp Kp
{cm/hr)  95% UCH
predicted
6.4E-03 1.6E-01
6.7E-03 1.7E-01
1.2E-02 29E-01
6.6E-02 1.7E+00
5.8E-02 1.5E+00
4.2E-02 1.1E+00
1.5E-02 3.7E-01
2.8E-03  7.0E-02
2.8E-02 7.1E-01
3.2E-03 7.9E-02
6.1E-03 1.5E-01
1.1E-02 NA
4.9E-02 1.2E+00
2.1E-03 NA
3.5E-03 8.8E-02
3.3E-02 8.4E-01
3.1E-02 7.8E-01
1.1E-02 NA
1.2E-02 2.9E-01
5.6E-03 1.4E-01
4.7E-02 NA
7.7E-03 1.2E-02
4.7E-02 1.2EH00
9.2E-02 NA
9.1E-02 NA
1.4E-01 3.8E+400
7.0E-01 2.0E+01
1.5E+00 4.7E+01
8.1E-01 2.5E+01
1.26-02 3.2E-01
1.8E-01 5.0E+00
3.7E-03 NA

DA_event

DA_event

DA_event

DAD

DAD

DAD Derm/
(mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink

95% LCI Kp AverageKp 95% UCIKp 95%LCIKp Average Kp 95% UCI Kp 95% LCI Kp Average Kp 95% UCI Kp

9.4E-10
S.1E-07
3.6E-08
5.3E-07
3.5E-07
2.7E-06
4.2E-07
9.9E-10
1.76-07
1.5E-09
1.0E-07

6.0E-07

1.1E-07
8.3E-08
1.26-05

1.7E-07
1.1E-06

1.0E-06
3.7E-07

4.4E-07
4.6E-09
5.9E-09
3.8E-13
1.6E-10
5.8E-08

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.2E-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

5.7E-07
3.2E-04
2.2E-05
3.5E-04
2.3E-04
1.8E-03
2.6E-04
6.1E-07
1.0E-04
9.1E-07
6.3E-05

3.8E-04

6.8E-05
5.3E-05
7.5E-03

1.1E-04
7.0E-04

2.6E-06
2.4E-04

3.0E-04
3.9E-06
5.6E-06
3.5E-10
1.1E-07
4.5E-05

1.5E-08
8.3E-06
5.8E-07
8.5E-06
5.6E-06
4.4E-05
6.8E-06
1.6E-08
2.7E-06
2.5E-08
1.6E-06

9.6E-06

1.8E-06
1.3E-06
1.9E-04

2.8E-06
1.8E-05

1.7E-05
5.9E-06

7.1E-06
7.5E-08
9.5E-08
6.1E-12
2.6E-09
9.3E-07

3.7E-07
2.1E-04
1.4E-05
2.2E-04
1.4E-04
1.1E-03
1.7E-04
4.0E-07
6.7E-05
6.0E-07
4.1E-05
2.8E-03
24E-04
1.6E-04
4.4E-05
34E-05
4.8E-03
4.2E-05
7.0E-05
4.5E-04
6.5E-04
2.7E-05
1.5E-04
1.2E-04
3.6E-05
1.9E-04
2.26-06
2.9E-06
1.9E-10
6.6E-08
2.6E-05
6.4E-07
2

9.2E-06
5.1E-03
3.6E-04
5.6E-03
3.7E-03
2.8E-02
4.2E-03
9.8E-06
1.7E-03
1.5E-05
1.0E-03

6.2E-03
1.1E-03
8.5E-04
1.2E-01

1.7E-03
1.1E-02

42E05

3.8E-03

4.9E-03
6.3E-05
9.0E-05
5.7E-09
1.76-06
7.3E-04

16%
15%
26%
151%
121%
92%
32%
%
61%
10%
13%

99%

8%
79%
65%

27%
12%

276%
97%

290%
2042%
2977%
1786%

75%

682%

Dermv/ Dermv/
Drink Drink

383% 9419%

382% 9465%

649% 16140%
3889% 99821%
3090% 78721%
2322% 58688%

807% 20176%

162% 4021%
1525% 38249%

235% 5734%

335% 8364%

612%

2500% 63436%

120%

200% 4970%
1979% 49791%
1632% 41070%

612%

678% 16777%

309% 7716%
2402% .

437% 692%
2457% 62236%
4526%

4630%

7628%  200991%
59363% 1725935%
91997% 2842859%
54409% 1657801%

1930% 49991%
19090%  534024%

219%



C.6-3.1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

\/ Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc”™
Area exposed (cm2).
Event time (hr/event):
Event frequency (events/day):
Exposure frequency (days/year):
Exposure duration (years):
for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years
Body weight (kg):
Averaging time (days):
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um):
Default conditions for screening purposes:
Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day
Demmal (mg/day) = DA_event* A* EV
Drinking (mg/day) = Conc * IR * ABSIG
IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract
Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during aduit showering assuming 5 gal/min of water fiow rate
Total dose (mg/day)=Q* T_event * EV
) Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)
(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn’s measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA
(**): halogenated chemicals.
Note:
CHEMICAL CAS No. MWT logKow Kp
95% LCI (cmvhr)
predicted
Trichloroethane, 1,1,2- 79005 1.33E+02 2.05E+00 2.61E-04 6.4E-03
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03
Dichloroethylene, 1,1- 75354 9.69E+01 2.13E+00 4.69E-04 1.2E-02
Trichlorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 2.27E-03 5.8E-02
Dichlorobenzene, 1,4- 108467  147E+02 3.39E+00 1.66E-03 4.2E-02
Benzene 71432 7.81E+01 2.13E+00 5.95E-04 1.5E-02
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03
Chlorobenzene 108907  1.13E+02 2.84E+00 1.12E-03 2.8E-02
Chilorodibromomethane 124481  2.08E+02 223E+00 1.32E-04 3.2E-03
Chloroethane 75003 6.45E+01 1.43E+00 2.43E-04 6.1E-03
cis-1,2-Dichloroethene 156502  9.69E+01 2.09E+00 NA 1.1E-02
Ethylbenzene 100414  1.06E+02 3.15E+00 1.94E-03 4.9E-02
Methyl tert-butyl ether 1634044  8.82E+01 9.40E-01 NA 2.1E-03
Methylene chloride 75092 8.49E+01 1.25E+00 1.42E-04 3.5E-03
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02
Trichioroethylene 70016 1.31E4+02 2.42E+00 4.70E-04 1.2E-02
Vinyl chloride 75014 6.25E+01 1.36E+00 2.24E-04 5.6E-03
Xylenes (total) 1330207 .. 1.06E+02 3.12E+00 NA 4.7E-02
p-Cresol 106445  1.08E+02 1.95E+00 4.84E-03 7.7E-03
} Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7€-02
2-Methyinaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02
Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02
Phenanthrene 85018 1.78E+02 4.46E+00 5.47E-03 1.4E-01
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 241E-02 7.0E-01
Dibenzo(a,hyanthracene 63703 2.78E+02 6.84E+00 4.88E-02 1.5E+00
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02
DDD 72548 3.20E+02 5.80E+00 6.41E-03 1.8E-01
Acetophenone 98862 1.58E+00 NA 1.8E-02

o_9

SA=
t event=
EV =
EF =
ED=

iR=
ABSGI =

Kp
{cm/hr)
measured

3300 cm2
8 hr/event
1 event/day
125 days/yr
1 years

70 kg
365 days

1.00E-03 cm

50 (cm3/day = L/day * 1000 cm3/L)
1.0 (assumed 100% Gl absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

Kp Special
95% UCI
(or (™)

1.686-01 ™
1.676-01 **
2.90E-01 **
1.70E+00
1.47E+00
1.06E+00
3.72E-01
7.04E-02 **
7.08E-01
7.86E-02 **
1.52E-01 **
NA o
1.25E+00
NA
8.81E-02
8.41E-01 *
7.82E-01
NA
2.88E-01 ™
1.40E-01 **
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00 *
NA

H

* » o

649%

2322%

807%

235%

612%

120%

1979%

678%
309%

2457%

7628%
59363%
91997%

1930%

Derm/ Chem Derm/
Chemicals Drink Assess Total Dose

<< < < =< < < =<

4

< <<=

0%

0%

0%

0%

0%

0%

0%

0%

0%
0%
1%

0%

tau
(hr)

0.60
0.38
0.37
1.1
0.71
0.71

t_star
(hr)

1.43
0.92
0.89
266
1.71
1.7
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
4.11
11.67
17.57
30.09
35.09
25,89
0.26

FA

Conc
(mg/cm3)

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
1.8E-02

DA_event

(mg/cm2-evt) (mg/kg-day)

1.9E-08

1.7E-07

3.9E-08

3.7E-08

2.7€-06

2.5E-07

1.3E-07

2.6E-06
1.1E-08

1.0E-06

2.4E-06
9.9E-08
1.8E-07

4.1E-09

DAD log(Ds/sc)

NA
N/A
3.1E-07
NA
N/A
2.7E-06
6.3E-07
N/A
N/A
5.9E-07
N/A
4.3E-05
N/A
4.1E-06
N/A
2.0E-06
NA
N/A
4.1E-05
1.8E-07

N/A
1.6E-05
NA
NA
3.9E-05
1.6E-06
2.9E-06
N/A
6.6E-08
NA
N/A

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
-4,0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E400
-4 4E+00
-4.6E+00
-4 9E+00
-4 6E+00
-2.8E+00

Dscilsc

2.79e-04
4.36-04
4.48€-04
1.50€-04
2.346-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.235-04
1.845-04
477604
4.43¢-04
2.87=-04
6.99:-04
3.97=-04
3.87c-04
2.99c-04
2.495-04
2.19€-04
1.57E-04
6.19£-05
4.20£-05
2.44-05
1.14E-05
2.51E-05
1.57€-03

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.7TE-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
1.57E-06

3.26-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.0E-01

3.56-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4,7E-01
34E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4_3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.3E-01

t_start
B>0.6

4.11
11.67
17.57
30.09

25.99

t_star3
B<=0.6



C.6-3.1 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

EPDR2 = 1.39E+03 EPD1MW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW= 0.05615738
EPDC2= 2.41E+02 EPDMIN1= -0.06831355
EPDC3 = 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
MAXW1 = 3.17E-01 EPD3KOW= 0.05615738
w MINW3 = -2.96E-01 EPDMIN3= -0.30104241
-’ MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UC! and Average value

CHEMICAL EPD1-c EPD2c outside Chemicals Kp Kp Kp DA_event DA_event DA_event DAD DAD DAD Derm/ Derm/ Denn/
Eq (3.9) Eq (3.10) EPD? outside 95% LCI (em/hr) 95% UCI (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mgkg-day) (mg/kg-day) Drink Drink Drink
EPD (*) predicted 95% LCI Kp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp
Trichloroethane, 1,1,2- 0.183198903 0.047046344 N 2.6E-04 6.4E-03 1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01
Dichloroethylene, 1,1- 0.169064925  0.070165502 N 4.76-04 1.2E-02 2.9E-01 7.7E-10 1.9E-08 4.7E-07 1.2E-08 3.1E-07 7.7E-06 26% 649% 16140%
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 66E-02 1.7E+00
Dichiorobenzene, 1,3- 0.277183148  0.127149968 N 23E-03 58E-02 1.5E+00
Dichlorobenzene, 1,4- 0.265390099  0.115356919 N 1.7E-03  4.2E-02 1.1E+00 6.7E-09 1.7E-07 4.3E-06 1.1E-07 2.7E-06 6.9E-05 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 59E-04 15E-02 3.7E-01 1.6E-09 3.96-08 9.8E-07 2.5E-08 6.3E-07 1.6E-05 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03 28E-02 7.1E-01%
Chiorodibromomethane  0.231529970  0.018931933 N 1.3E-04 3.2E-03 7.9E-02 1.5E-09 3.7E-08 8.9E-07 2.4E-08 5.9E-07 1.4E-05 10% 235% 5734%
Chioroethane 0.113220492  0.047389607 N 24E-04 6.1E-03  1.5E-01
cis-1,2-Dichloroethene 0.166839043  0.067898794 N NA 1.1E-02 NA 2.7E-06 4.3E-05 612%
Ethylbenzene 0.231091397 .  0.122700079 N 1.9E-03 4.9E-02 1.2E+00
Methyl tert-butyl ether 0.097772373  0.007803496 N NA 2.1E-03 NA 2.5E-07 4.1E-06 120%
Methylene chloride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E-02
Tetrachlorethylene 0.275545631  0.106324534 N 1.3E-03 3.3E-02 B8.4E-01 5.0E-09 1.3E-07 3.2E-06 8.0E-08 2.0E-06 5.1E-05 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 31E-02 7.8E-01
trans-1,2-Dichloroethen  0.166839043  0.067898794 N NA 1.1E-02 NA
Trichloroethylene 0.202956499  0.068845207 N 47E-04 1.2E-02 29E-01 1.0E-07 2.6E-06 6.4E-05 1.7E-06 4.1E-05 1.0E-03 27% 678% 16777%
Vinyl chioride 0.108268842  0.044479224 N 22E-04 56E-03 1.4E-01 4.5E-10 1.1E-08 2.8E-07 7.2E-09 1.8E-07 4.5E-06 12% 309% 7716%
Xylenes (total) 0.229391367  0.121030668 N NA 47E-02 NA |
p-Cresol 0.164692560  0.054321212 N 4.8E-03 7.7E-03  1.2E-02
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 4.0E-08 1.0E-06 2.5E-05 6.4E-07 1.6E-05 4.1E-04 97% 2457% 62236%
~2-Methylnaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA
henanthrene 0.341400381  0.159523424 N 5.5E-03 1.4E-01 3.8E+00 9.2E-08 2.4E-06 6.4E-05 1.5E-06 3.9E-05 1.0E-03 290% 7628%  200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E02 7.0E-01 20E+01 3.4E-09 9.9E-08 2.9E-06 5.5E-08 1.6E-06 4.6E-05 2042% 59363% 1725935%
Dibenzo(a,h)anthracen¢ 0.526188697  0.242044224 Y 4.9E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 5.6E-06 9.5E-08 2.9E-06 9.0E-05 2977% 91997% 2842859%
TCDD 0.546192220  0.217548111 Y 27E-02 8.1E-01 25E+01
Dieldrin 0.450508394  0.061646886 N 4.7E-04 12E-02  3.2E-01 1.6E-10 4.1E-09 1.1E-07 2.6E-09 6.6E-08 1.7E-06 5% 1930% 49991%
DDD 0.489014209  0.162411367 N 6.4E-03  1.8E-01 5.0E+00
Acetophenone 0.088728656 0.088728656 N NA 1.8E-02 NA

o 0 z



C.6-3.2 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

\ Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc”

Area exposed (cm2):

Event time (hr/event):

Event frequency (events/day):
Exposure frequency (days/year):
Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadshest)
for noncarcinogenic effects, ED = 9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days}

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Default conditions for screening purposes:

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event* A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

Total dose (mg/day} = Q * T_event * EV

) Q: Shower flow rate (5-15 gal/min; here using 5 gaV/min)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)

95% L.Cl and UCI are evaluated using

(**): halogenated chemicals.
Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chiorobenzene
Chlorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene

Methyl tert-butyt ether
Methylene chloride
Tetrachiorethylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyl chioride

Xylenes (total)

p-Cresol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
JCOD

Dieldrin

DDD

Acetophenone

o 90

N

STATA

CAS No.

79005
76343
75354
120821
541731
108467
71432
74839
108907
124481
75003
156502
100414
1634044
75092
127184
108883
156605
79016
75014
1330207
106445
91203
921576
208968
85018
50328
53703
1746016
60571
72548
08862

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E402
7.81E+01
9.50E+01
1.13E402
2.08E+02
6.45E+01
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01
1.06E+02
1.08E+02
1.28E+02
1.42E+02
1.52E402
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84E+00
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01
1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04
NA
1.94E-03
NA
1.42E-04
1.33E-03
1.23E-03
NA
4.70E-04
2.24E-04
NA
4.84E-03
1.84E-03
NA
NA
5.47€-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
(cm/hr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7€-03
4.76-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

SA=
t_event=
EV=

IR=
ABSGI =

Kp
(cm/hr)
measured

3300 cm2
8.00 hr/event
1.0 event/day

125.0 daysfyr

1.0 years

70.0 kg
365 days

1.00E-03 ¢m

50 (cm3/day = L/day * 1000 cm3/L)
1.0 (assumed 100% G} absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gali * 60 minvhr *1000 cm3/hr)

Special  Demv  Chem Derm/

Kp
95% UCH Chemicals Drink Assess Total Dose

(or (™)
1.58E-01
1.676-01 * 382% Y
290E-01 ™
1.70E+00 3889% Y
1.47E+00 3090% Y
1.06E+00 2322% Y
3.72E-01 807% Y
7.04E-02 **
7.08E-01 1525% Y
7.86E-02 ** 235% Y
1.52E01 ™
NA - 612% Y
1.25E+00 2500% Y
NA 120% Y
8.81E-02 *
841E-01 *
7.82E-01 1632% Y
NA 612% Y
2.88E-01 * 678% Y
1.40E-01 * 309% Y
.. NA 2402% Y
1.21E-02 437% Y
1.18E+00 2457% Y
NA
NA 4630% Y
3.80E+00 " 7628% Y
2.04E+01 * 59363% Y
4.66E+01 * 91997% Y
2.46E+01 * 54409% Y
3.17E-01
5.02E+00 * 19080% Y
NA 219% Y

0%

0%
0%
0%
0%

0%
0%

0%
0%
0%

0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
1%
0%

0%
0%

tau
(hr)

0.60
0.38

t star
(hr)

1.43
0.92
0.89
2.66
1.71
.71
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57

1.01.

1.03
1.34
1.60
1.82

FA

Conc
(mg/cm3)

N/A
1.20E-04
N/A
2.30E-05
1.90E-05
1.97E-04
8.60E-05
N/A
1.80E-05
1.05E-06
N/A
4.80E-04
4.00E-05
5.40E-04
N/A
N/A
1.20E-03
1.50E-05
2.00E-06
4.20E-04
4.25E-05
1.80E-06
1.36E-05
N/A
3.20E-06
3.10E-06
1.50E-08
5.80E-09
1.40E-12
N/A
5.58E-07
1.20E-06

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.26-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
21E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
12E-02
5.6E-03
4.7E-02
7.7€-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event

(mg/cm2-evt) (mg/kg-day)

6.9E-06

1.4E-05
8.9E-08
6.9E-05
1.1E-05

4.2E-06
3.7E-08

4.4E-05
1.5E-05
9.8E-06

3.0E-04
1.4E-06
2.1E-07
2.0E-05
1.5E-05
1.26-07
5.1E-06

2.2E-06
3.6E-06
1.3E-07
8.1E-08
1.2E-11

1.6E-06
4.0E-08

DAD log(Ds/1sc)

N/A
1.1E-04
N/A
2.2E-04
1.4E-04
1.1E-03
1.7E-04
N/A
6.7E-05
6.0E-07
N/A
7.2E-04
24E-04
1.6E-04
N/A
N/A
4.8E-03
2.2E-05
3.3E-06
3.2E-04
2.5E-04
1.9E-06
8.2E-05
N/A
3.6E-05
5.8E-05
2.2E-06
1.3E-06
1.9E-10

2.6E-05
6.4E-07

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00

-3.3E+00
-3.4E+00
-4.0E+00
«3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4,2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4.6E+00
-3.5E+00

Dsciisc

2.79€-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.7T1E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E-04
4.48E-04
2.87E-04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
2.19E-04
1.57E-04
6.19E-05
4.29E-05
2.44E-05
1.14E-05
2.51E-05
3.32E.04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.7TE07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49€E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7e-01
3.4E-01
3.4E-01
4.5E-01
4.1€-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_start
8>0.6

4.11
11.67
17.57
30.09

25.99

t_star3
B<=0.6

1.43
0.92
0.89
2.66
1.71
1.71
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01,
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-3.2 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

N

EPDR2 = 1.39E+03 EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW= 0.05615738
EPDC2 = 2.41E+02 EPDMIN1= -0.06831355
EPDC3 = 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
' MAXW1 = 3.17E-01 EPD3KOW= 0.05615738
MINW3 = -2.96E-01 EPDMIN3= -0.30104241
MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UC! and Average value

CHEMICAL EPD1-c EPD2-c outside  Chemicals Kp Kp Kp DA event DA event DA event DAD DAD DAD  Demv Derm/ Derm/
Eq(3.9) £q(3.10) EPD? outside 95% LCI  (cm/hr) 95% UCI (mglcm2-evt) (mg/cm2-evt) (mgo/ocm2-evt) (mo/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD (*) predicted 95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp 95% LCIKp Average Kp  95% UCI Kp
Trichloroethane, 1,1,2-  0.183198%03  0.047046344 N 26E-04 64E-03 16E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04  6.7E-03  1.7EO1 2.8E-07 6.9E-06 1.7E-04 45E-06  1.1E-04  2.8E-03 15% 382% 9465%
Dichloroethylene, 1,4~ 0.169064925  0.070165502 N 47E-04 12E02 29E-01
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 6.6E-02 1.7E+00 5.3E-07 1.4E-05 3.5E-04 85E-06  22E-04  56E-03 151% 3889%  99821%
Dichlorobenzene, 1,3-  0.277183148  0.127149968 N 23E-03 5.8E-02 1.5E+00 3.5E-07 8.9E-06 2.3E-04 56E-06  14E-04  37E-03 121% 3090%  78721%
Dichiorobenzene, 1,4-  0.265390099  0.115356919 N 17603  4.2E-02 1.1E+00 2.7E-06 6.9E-05 1.8E-03 44E-05  11E-03  28E-02 92% 2322%  58688%
Benzene 0.159470967  0.079753461 N 59E-04 15E-02 3.7E-01 4.2E-07 1.1E05 2.6E-04 6.8E-06  1.7E-04  4.2F-03 32% 807%  20176%
Bromomethane 0.115307368  0.018347170 N 11E-04 28E-03  7.0E-02
Chiorobenzene 0.216948639  0.102025264 N 1.1E03 28E02 7.1E-01 1.7E-07 4.2E-06 1.0E-04 27606 67E05  1.7E03 61% 1526%  38249%
Chilorodibromomethane  0.231520970  0.018931933 N 13604 32E-03 7.9E-02 1.5E-09 3.7E-08 9.1E-07 25E-08  60E-07  1.5E-05 10% 235% 5734%
Chioroethane 0113220492  0.047389607 N 24E-04 B.4E-03  15E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 4.4E-05 7.26-04 612%
Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 49E02 1.2E+00 6.0E-07 1.5E-05 3.8E-04 96E-06 24E-04  6.2E03 29% 2500%  63436%
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.4E-03 NA 9.8E-06 1.6E-04 120%
Methylene chioride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E-02
Tetrachlorethylene 0.275545631  0.106324534 N 1.3E-03 3.3E-02 B.4E-01
Toluene 0.200309830  0.106309450 N 12E-03 31E-02  7.8E-01 1.2E-05 3.0E-04 7.5E-03 1.9E-04  48E03  1.2E-01 65% 1632%  41070%
trans-1,2-Dichloroethen  0.166839043  0.067898794 N NA 1.4E-02 NA 1.4E-06 2.26-05 612%
Trichloroethylene 0202956499  0.068845207 N 47E-04 1.2E-02 2.9E-01 8.3E-00 2.1E-07 5.1E-06 13607 33E06  B8.2E-05 27% 678%  16777%
Vinyl chloride 0.108268842  0.044479224 N 226-04 56E-03 1.4E01 7.9E-07 20E-05 4.9E-04 13605 32E04  7.9E-03 12% 309% 7716%
Xylenes (total) |0.229391367  0,121030668 N NA 4.7E-02 NA 1.5E-05 2.5E-04 2402%
p-Cresol 0.164692560  0.054321212 N 48E03 7.7E03 1.2E-02 7.5E-08 1.2E-07 1.9E-07 12606  19E-06  3.0E-06 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 2.0E-07 5.1E-06 1.3E-04 32E-06 8.2E-05 21E-03 97% 2457%  62236%
~2-Methylnaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
naphthylene 0.208930305  0.143589828 N NA 9.1E-02 NA 2.2E-06 3.6E-05 4630%
henanthrene 0.341400381  0.159523424 N 55E03 14E-01 3.8E+00 1.4E-07 3.6E-06 9.4E-05 22E-06 58E05  1.5E-03 290% 7628%  200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E-02 TO0E-01 20E+01 4.6E-09 1.3E-07 3.9E-06 75E-08  22E-06  6.3E-05 2042% 59363% 1725935%
Dibenzo{ah)anthracenc  0.526188697  0.242044224 Y 49E-02 15E+00 4.7E+01 2.6E-09 8.1E-08 2.56-06 42E-08  1.3E-06  4.0E-05 2977% 91997%  2642859%
TCOD 0.546192220  0.217548111 Y 27E-02  8.1E-01 25E+01 3.8E-13 1.2E-14 3.5E-10 6.1E-12  19E-10  5.7E-09 1786% 54409% 1657801%
Dieldrin 0.450508304  0.061646886 N 47E-04 12E-02 32E01
DDD 0.489014209  0.162411367 N 6.4E-03 1.8E-01 5.0E+00 5.8E-08 1.6E-06 4.5E-05 9.3E-07 26E05  7.3E-04 682% 19090%  534024%
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA 4.0E-08 6.4E-07 219%
o 2



C.6-3.3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED):; FUTURE CONSTRUCTION WORKER NON-CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

) Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells [8-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering
Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc"
Area exposed (cm2):
Event time (hr/event):
Event frequency {events/day):
Exposure frequency (days/year):
Exposure duration (years):
for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years
Body weight (kg):
Averaging time (days):
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um):

Default conditions for screening purposes:
Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event” A* EV
Drinking {(mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate
Total dose (mg/day) = Q* T_event * EV
) Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)
{*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

(™). halogenated chemicals.

Note:
CHEMICAL CAS No. MWT logKow Kp Kp
95% LCI (cm/hr)
predicted
Trichloroethane, 1,1,2- 79005 1.33E+02 2.05E+00 261E-04 6.4E-03
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04. 6.7E-03
Dichloroethylene, 1,1- 75354 9.69E+01 2.13E+00 4.69E-04 1.2E-02
Trichlorobenzene, 1,2,4- 120821 1.82E402 3.98E+00 2.58E-03 6.6E-02
Dichlorobenzene, 1,3- 541731 1.47E+02 3.60E+00 2.27E-03 5.8E-02
Dichlorobenzene, 1,4~ 106467 1.47E402 3.39E+00 1.66E-03 4.2E-02
Benzene 71432 7.81E+01 213E+00 595E-04 1.5E-02
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03
Chilorobenzene 108907 1.13E+02 2.84E+00 1.12E-03 2.8E-02
Chlorodibromomethane 124484 2,08E+02 223E+00 1.32E-04 3.2E-03
Chioroethane 75003 6.45E+01 1.43E+00 243E-04 6.1E-03
cis-1,2-Dichloroethene 156592  9.69E+01 2.09E+00 NA 1.1E-02
Ethylbenzene 100414 1.06E+02 3.15E+00 1.94E-03 4.9E-02
Methyl tert-butyl ether 1634044  8.82E+01 9.40E-01 NA 2.1E-03
Methylene chioride 75092 8.49E+01 1.25E+00 1.42E-04 3.5E-03
Tetrachlorethylene 127184  1.66E+02 3.40E+00 1.33E-03 3.3E-02
Toluene 108883  9.21E+01 2.73E+00 1.23E-03 3.1E-02
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02
Trichloroethylene 79016 1.31E+402 2.42E+400 4.70E-04 1.2E-02
Vinyl chioride 75014 6.26E+01 1.36E+00 2.24E-04 5.6E-03
Xylenes (total) 1330207  1.06E+02 3.12E+00 NA . 4.7E-02
p-Cresol 108445 1.08E+02 41.95E+00 4.84E-03 7.7E-03
Naphthalene 91203 1.28E402 3.30E+00 1.84E-03 4.7E-02
’ 2-Methyinaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02
) Acenaphthylene 208968 1.52E+02 3.94E+00 NA 9.1E-02
Phenanthrene 85018 1.78E+02 4.46E+00 547E-03 1.4E-01
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 2.41E-02 7.0E-01
Dibenzo(a,h)anthracene 53703 2.78E+02 6.84E+00 4.88E-02 1.5E+00
TCDD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02
DDD 72548 3.20E+02 5.80E+00 6.41E-03 1.8E-01
Acetophenone 08862 1.20E+02 1.58E+00 NA 3.7E-03

od_8e

SA=
t event=
EV=
EF =
ED=

BW=
AT =

Isc =

IR=
ABSGI =

Kp
(cm/hr)
measured

3300 cm2
8.00 hr/event
1.0 event/day
125.0 daysiyr
1.0 years

70.0 kg
365 days

1.00E-03 cm

50 (cm3/day = L/day * 1000 cm3/1)
1.0 (assumed 100% GI absorption)

1135500.0 (cm3/hr = gal/min * 3.785 galii * 60 min/hr *1000 cm3/hr)

Kp Special Dem/  Chem Derm/ B tau
95% UCI  Chemicals Drink  Assess Total Dose hr)
("yor (™)
158E-01 = 383% Y 0% 00 060
167E-01. = 382% Y 0% 00 038
2.90E-01 * 649% Y 0% 00 037
1.70E+00 0.3 1.41
1.47E+00 03 071
1.06E+00 02 o7
3.72E-01 807% Y 0% 0.1 0.29
7.04E-02 ** 162% Y 0% 00 036
7.08E-01 1526% Y 0% 0.1 0.46
7.86E02 * : 00 157
152E-01 " 335% Y 0% 00 024
NA  * 612% Y 0% 00 037
1.25E+00 2500% Y 0% 02 042
NA 00 033
8.81E-02 ** 200% Y 0% 00 032
841E-01 * 1979% Y 0% 02 091
7.82E-01 1632% Y 0% 0.1 0.35
NA 612% Y 0% 00 037
288E-01 678% Y 0% 0.1 0.58
1.40E-01 309% Y 0% 00 024
NA 2402% Y 0% 02 042
1.21E-02 437% Y 0% 00 043
1.18E+00 2457% Y 0% 02 056
NA 4526% Y 0% 04 067
NA 04 076
3.80E+00 * 7628% Y 0% 07 1.06
204E+01 * 43 269
4.66E+01 * 97 388
246E+01 * 54409% Y 0% 56 682
3.17E-01 0.1
5026400 * 12 665
NA 00 050

FA

Conc
(mg/cm3)

4.00E-07
2.20E-04
9.00E-06
N/A
NA
N/A
1.60E-05
1.00E-06
1.00E-06
N/A
5.00E-05
1.90E-03
2.30E-05
N/A
9.00E-05
7.00E-06
5.20E-05
2.80E-05
4.20E-05
6.00E-04
1.10E-04
2.50E-05
2.50E-05
1.10E-05
N/A
1.00E-05
N/A
N/A
1.20E-12
N/A
NA
N/A

Kp used in
DA_event

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event

(mg/cm2-evt) (mg/kg-day)

2.3E-08
1.3E-05
8.9E-07

2.0E-06
2.5E-08
2.3E-07

2.5E-06
1.8E-04
8.7E-06

2.7E-06
2.1E-06
1.3E-05
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06

1.2E-05

9.9E-12

DAD log(Ds/isc)

3.7E-07
2.1E-04
1.4E-05
NA
NA
N/A
3.2E-05
4.0E-07
3.7E-06
N/A
4.1E-05
2.8E-03
1.4E-04
N/A
4.4E-05
3.4E-05
2.1E-04
4.2E-05
7.0E-05
4.5E-04
6.5E-04
2.7E-05
1.5E-04
1.2E-04

-3.6E+00
-3.4E+00
-3.3E4+00
-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E4+00
-4 0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
-4 4E+00
-4, 6E+00
-4 9E+00
-4,6E+00
-3.5E+00

Dsclfisc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
477E-04
4.48E-04
2.87E-04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E-04
219604
1.57E-04
6.19E05
4.29E05
2.44E05
1.14E05
251605
3.32E-04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7€-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

4.1
11.67
17.57
30.09

25.99



C.6-3.3 DERMAL ABSORPTION CALCULATION FOR RME EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1~
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4
Dichlorobenzene, 1,3~
Dichiorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chlorodibromomethane
Chloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methyl tert-butyl ether
Methylene chioride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethen
Trichloroethylene
Vinyl chioride
Xylenes (totaf)
p-Cresol
Naphthalene

- 2-Methylnaphthalene

naphthylene

L henanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracent
TCDD
Dieldrin
DDD
Acetophenone

o

EPDR2 =
EPDR3 =
EPDC2=
EPDC3 =
MINW1 =
MAXW1 =
MINW3 =
MAXW3 =

EPD1-c
Eq (3.9)

0.183198903
0.151043082
0.169064925
0.316128886
0.277183148
0.265390099
0.159470967
0.115307388
0.216948639
0.231529970
0.113220492
0.166839043
0.231091397
0.097772373
0.113522630
0.275545631
0.200309830
0.166839043
0.202956499
0.108268842
0.229391367
0.164692560
0.250741977
0.289334545
0.298930305
0.341400381
0.470139236
0.526188697
0.546192220
0.450508394
0.489014209
0.150043236

EPD2-c
Eq (3.10)

0.070165502
0.130883837

1.39E+03 EPD1MW =
1.26E+01 EPD1KOW=
2.41E+02 EPDMIN1=
2.10E+00 EPDMAX1=
-3.09E-01 EPD3MW =
3.17E-01 EPD3KOW=
-2.96E-01 EPDMIN3=
1.81E-01 EPDMAX3=

outside
EPD?

0.047046344
0.050000328

0.127149968
0.115356919
0.079759461
0.018347170
0.102025264
0.018931933
0.047389607
0.067898794
0.122700079
0.007803496
0.026870813
0.106324534
0.106309450
0.067898794
0.068845207
0.044479224
0.121030668
0.054321212
0.119896713
0.144200407
0.143589828
0.159523424
0.214980766
0.242044224
0.217548111
0.061646886
0.162411367
0.027414076

ZZ2ZZX<XKX2ZZZ2ZZZ222Z2Z2Z222Z22222T22222Z2Z

0.00051032
0.05615738
-0.06831355
0.55769245
-0.00051032
0.05615738
-0.30104241
0.17585639

Chemicals
outside
EPD (*)

Comparison of DAD using 95% L-UCI and Average value

Kp
95% LCI

2.6E-04
2.7E-04
4.7E-04
2.6E-03
2.3E-03
1.7E-03
5.9E-04
1.1E-04
1.1E-03
1.3E-04
2.4E-04
NA
1.8E-03
NA
1.4E-04
1.3E-03
1.2E-03
NA
4.7E-04
22E-04
NA
4.8E-03
1.8E-03
NA
NA
5.5E-03
2.4E-02
4.9E-02
2.7E-02
4.7E-04
6.4E-03
NA

Kp Kp
(em/mr)  95% UCH
predicted

6.4E-03 1.6E-01
6.7E-03  1.7E-01
1.2E-02 2.9E-01
6.6E-02 1.7E+00
5.8E-02 1.5E+00
4.2E-02 1.1E+00
1.5€-02 3.7E-01
2.8E-03 7.0E-02
28E-02 7.1E-01
3.2E-03 7.9E-02
6.1E-03 1.5E-01
1.1E-02 NA
4.9E-02 1.2E+00
2.1E-03 NA
3.5E-03  8.8E-02
3.3E-02 8.4E-01
3.1E02  7.8E-01
1.1E-02 NA
1.2E-02 2.9E-01
5.6E-03 1.4E-01
4,7E-02 NA
7.7E-03 1.2E-02
4,7E-02 12E+00
9.2E-02 NA
9.1E-02 NA
1.4E-01  3.8E+00
7.0E-01 2.0E+01
1.5E+00 4.7E+01
8.1E-01 2.5E+01
1.2E-02 3.2E-01
1.8E-01 5.0E+00
3.7E-03 NA

DA _event

DA_event

DA_event

DAD

DAD

DAD Demv
(mg/cm2-evt) (mglcm2-evt) (mg/cm2-evl) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink

95% LCIKp Average Kp 95% UCIKp 95% LCIKp Average Kp 95% UCI Kp 95% LCIKp Average Kp 95% UCI Kp

9.4E-10
5.1E-07
3.6E-08

7.8E-08
9.9E-10
9.2E-09
1.0E-07
3.4E-07
1.1E-07
8.3E-08
5.1E-07

1.7E-07
1.1E-06

1.0E-06
3.7E-07

4.4E-07

3.2E-13

2.3E-08
1.3E-05
8.9E-07

2.0E-06
2.5E-08
2.3E-07

2.5E-06
1.8E-04
8.7E-06

2.7E-06
2.1E-06
1.3E-05
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06

1.2E-05

9.9E-12

5.7E-07
3.2E-04
2.2E-05

4.9E-05
6.1E-07
5.8E-06
6.3E-05
2.2E-04
6.8E-05
6.3E-05
3.2E-04

1.1E-04
7.0E-04

2.6E-06
2.4E-04

3.0E-04

3.0E-10

1.5E-08
8.3E-08
5.8E-07

1.3E-06
1.6E-08
1.5E-07
1.6E-06
5.5E-06
1.8E-06
1.3E-06
8.2E-06

2.8E-06
1.8E-05

1.7E-05
5.9E-06

7.1E-06

5.2E-12

3.7E-07
21E-04
1.4E-05

3.2E-05
4.0E-07
3.7E-06

4.1E-05
2.8E-03
1.4E-04

4.4E-05
3.4E-05
2.1E-04
4.2E-05
7.0E-05
4.5E-04
6.5E-04
2.7-05
1.5E-04
1.2E-04

1.9E-04

1.6E-10

9.2E-06
5.1E-03
3.6E-04

7.9€-04
9.8E-06
9.4E-05
1.0E-03
3.6E-03
1.1E-03
8.5E-04
5.2E-03

1.7E-03
1.1E-02

4.2E-05
3.8E-03

4.9E-03

4.9E-09

16%
15%
26%

32%

7%
61%
13%
9%

8%
79%
65%

27%
12%

276%
97%

290%

1786%

Derm/ Denv/
Drink Drink

383% 9419%

382% 9465%

649% 16140%

807% 20176%

162% 4021%
1525% 38249%

335% 8364%

612%

2500% 63436%

200% 4970%
1979% 49791%
1632% 41070%

612%

678% 16777%

309% 7716%
2402%

437% 692%
2457% 62236%
4526%

7628%  200991%
54409% 1657801%




C.6-4 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Celis 18-118

The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc”

Area exposed (cm2):
Event time (hr/event):

Event frequency (events/day):
Exposure frequency (days/year):
Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed {o be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event * A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

)

Total dose (mg/day)=Q * T_event* EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)

(*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

(™). halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichioroethane, 1,1-
Dichioroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichiorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chilorodibromomethane
Chioroethane
cis-1,2-Dichloroethene
Ethylbenzene

Methyl tert-butyl ether
Methylene chloride
Tetrachlorethylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyt chloride

Xylenes (total)

p-Cresol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo{a,h)anthracene
TCOD

Dieldrin

bDD

Acetophenone

o) 0

CAS No.

796005
75343

120821
541731
106467
71432
74839
108807
124481
75003
156592
100414
1634044
75092
127184
108883
156605
79016
75014
1330207
106445
91203
91676
208968
85018
50328
53703
1746016
60571
72548
08862

MWT

1.33E+02
9,90E+01
9.69E+01
1.82E402
1.47E+02
1.47E+02
7.81E401
9.50E+01
1.13E+02
2.08E+02
6.45E401
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01
1.06E+02
1.08E+02
1.28E+02
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E402
3.22E+02
3.81E402
3.20E+02
1.20E+02

logKow

2.05E+00
1.79E+00
2 13E+00
3.98E+00
3.60E+00
3.39E+00
2 13E+00
1.19E+00
2.84E+00
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01

1.25E4+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04
NA
1.94E-03
NA
1.42E-04
1.33E-03
1.23E-03
NA
4.70E-04
2.24E-04
NA
4.84E-03
1.84E-03
NA
NA
5.47E-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
(cm/hr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8€E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

SA=
t_event=
EV=
EF =
ED=

BW =
AT=

Isc =

IR=
ABSGI =

Kp
{cm/hr)
measured

70
365

1.00E-03

50
1.0

cm2
hrievent
event/day

days/yr

years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

1135500.0 (cm3/hr = gal/min * 3.785 gal/i * 60 min‘hr *1000 cm3/hr)

Kp
95% UCH

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
372601
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E401
4.66E+01
2.46E+01
3.17e-01
5.02E+00
NA

Special Demv  Chem Demv/
Chemicals Drink Assess Total Dose

(or (™)

i 383%
- 382%
b 649%
3889%
3090%
2322%
807%
il 162%
1525%
i 235%
- 335%
- 612%
2500%
120%
- 200%
1979%
1632%
612%
- 678%
i 309%
2402%
437%
2457%
4526%
4630%
7628%
59363%
91997%
54409%
1930%
* 19080%
0.00E+00  219%

H

LI T A

L L LKL L L LA ALK AL L <L AL A <<

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%

B

FA

Conc Kp used in
DA_event

(mg/cm3)

4.00E-07
2.20E-04
9.00E-06
2.30E-05
1.90E-05
1.97E-04
8.60E-05
1.00E-06
1.80E-05
1.05E-06
5.00E-05
1.90E-03
4.00E-05
5.40E-04
9.00E-05
7.00E-06
1.20E-03
2.80E-05
4.20E-05
6.00E-04

1.10E-04

2.50E-05
2.50E-05
1.10E-05
3.20E-06
1.00E-05
1.50E-08
1.30E-08
1.40E-12
1.40E-08
5.58E-07
1.20E-06

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7€-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.2E-02
1.8E-01
3.7E-03

DA_event
(mg/cm2-evt) (mg/kg-day)

2.3E-08
1.3E-05
8.9E-07
1.4E-05
8.9E-06
6.9E-05
1.1E-05
2.5E-08
4.2E-06
3.7E-08
2.5E-06
1.8E-04
1.5E-05
9.8E-06
2.7E-06
2.1E-06
3.0E-04
2.6E-06
4.3E-06
2.8E-05
4.0E-05
1.7E-06
9.3E-06
7.5E-06
2.2E-06
1.2E-05
1.3E-07
1.8E-07
1.2E-11
4.1E-09
1.6E-06
4.0E-08

DAD

1.2E-07
6.6E-05
4.6E-06
7.0E-05
4.6E-05
3.6E-04
5.4E-05
1.3E-07
2.1E-05
1.9E-07
1.3E-05
9.1E-04
7.8E-05
5.1E-05
1.4E-05
1.1E-05
1.5E-03
1.3E-05
2.2E-05
1.4E-04

. 2.1E-04

8.6E-06
4.8E-05
3.9E-05
1.2E-05
6.0E-05
7.0E-07
9.4E-07
6.0E-11
2.1E-08
8.3E-06
2.1E-07

log(Ds/lsc)

-3.6E+00
-3.4E+00

-3.8E+00
-3.6E+00
-3.6E+00
-3.2E+00
-3.3E+00
-3.4E+00
~4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.6E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4.2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4.6E+00
-3.5E+00

Dsclisc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E.04
5.23E-04
1.84E.04
4.77E-04
4.48E.04
2.87E-04
6.99E.04
3.97E-04
3.87E-04
2.99E.04
249E.04
2.19E.04
1.57E-04
6.19E-05
4.29E-05
2.44€.05
1.14E-05
2.51E.05
3.32E-04

Dsc

2.79E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.7T1E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2 87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3€-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E+01
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7€-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7e-01
3.4E-01
3.4E-01
45E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7€-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

4.11
11.67
17.57
30.09

25.99



C.6-4 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

EPDR2 = 1.39E+03 EPD1MW = 0.00051032

EPDR3 = 1.26E+01 EPD1KOW=  0.05615738

EPDC2 = 2.41E+02 EPDMIN1= ~0.06831355

EPDC3 = 2.10E+00 EPDMAX1= 0.55769245

MINW1 = -3.09E-01 EPD3MW = -0.00051032

- MAXW1 = 3.17E-01 EPD3KOW=  0.05615738
) MINW3 = -2.96E-01 EPDMIN3= -0.30104241
“ MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1c EPD2¢c outside Chemicals Kp Kp Kp DA_event DA_event DA_event DAD DAD DAD Derm/ Derm/ Derm/
° Eq (3.9) Eq (3.10) EPD? outside 95%LCI  (cmMr)  95% UCH (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD (") predicted 95% LCIKp AverageKp 95%UCIKp 95% LCIKp Average Kp 95% UCIKp 95%LCIKp Average Kp 95% UCI Kp
Trichloroethane, 1,1,2- 0,183198903  0.047046344 N 26E-04 64E-03 1.6E-01 9.4E-10 2.3E-08 5.7E-07 4.9E-09 1.2E-07 2.9E-06 16% 383% 9419%
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01 5.1E-07 1.3E-05 3.2E-04 2.7E-06 6.6E-05 1.6E-03 15% 382% 9465%
Dichloroethylene, 1,1-  0.169064925  0.070165502 N 4.7E-04 1.2E-02 29E-01 3.6E-08 8.9E-07 2.2E-05 1.8E-07 4.6E-06 1.1E-04 26% 649% 16140%
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 6.6E-02 1.7E+00 5.3E-07 1.4E-05 3.5E-04 2.7E-06 7.0E-05 1.8E-03 151% 3889% 99821%
Dichlorobenzene, 1,3-  0.277183148  0.127149968 N 23E03 68E-02 1.5E+00 3.5E-07 8.9E-06 2.3E-04 1.8E-06 4.6E-05 1.2E-03 121% 3090% 78721%
Dichlorobenzene, 1,4-  0.265390099  0.115356919 N 1.7E-03 42E02 1.1E+00 2.7E-06 6.9E-05 1.8E-03 1.4E-05 3.6E-04 9.1E-03 92% 2322% 58688%
Benzene 0.159470967  0.079759461 N 59E-04 1.5E-02 3.7E-01 4.2E-07 1.1E-05 2.6E-04 2.2E06 5.4E-05 1.4E-03 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02 9.9E-10 2.5E-08 6.1E-07 5.1E-09 1.3E-07 3.1E-06 7% 162% 4021%
Chlorobenzene 0.216948639  0.102025264 N 1.1E-03 28E-02 7.1E-01 1.7E-07 4.2E-06 1.0E-04 8.6E-07 21E-05 5.4E-04 61% 1525% 38249%

. Chlorodibromomethane 0.231529970  0.018931933 N 1.36-04 3.2E-03 7.9E-02 1.5E-09 3.7€-08 9.1E-07 7.9E-09 1.9E-07 4.7E-06 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 24E-04 6.1E-03  1.5E-01 1.0E-07 2.5E-06 6.3E-05 5.2E-07 1.3E-05 3.3E-04 13% 335% 8364%
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 1.8E-04 9.1E-04 612%

Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 49E-02 1.2E+00 6.0E-07 1.5E-05 3.8E-04 3.1E-06 7.8E-05 2.0E-03 99% 2500% 63436%
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.1E-03 NA 9.8E-06 5.1E-05 120%
Methylene chloride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E02 1.1E-07 2.7E-06 6.8E-05 5.7E-07 1.4E-05 3.5E-04 8% 200% 4970%
Tetrachlorethylene 0.275545631  0.106324534 N 1.3E-03 3.3E-02 8.4E-01 8.3E-08 2.1E-06 5.3E-05 4.3E-07 1.1E-05 2.7E-04 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02 7.8E-01 1.2E-05 3.0E-04 7.5E-03 6.1E-05 1.5E-03 3.9E-02 65% 1632% 41070%
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA 2.6E-06 1.3E-05 612%
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 29E-01 1.7€-07 4.3E-06 1.1E-04 9.0E-07 2.2E-05 5.5E-04 27% 678% 16777%
Vinyt chloride 0.108268842  0.044479224 N 22E-04 56E-03 1.4E-01 1.1E-06 2.8E-05 7.0E-04 5.8E-06 1.4E-04 3.6E-03 12% 309% 7716%
Xylenes (total) 0.229391367  0.121030668 N NA 4.7E-02 NA 4.0E-05 2.1E-04 2402% .
p-Cresol 0.164692560  0.054321212 N 48E-03 7.7E-03 1.2E-02 1.0E-06 1.7E-06 2.6E-06 5.4E-06 8.6E-06 1.4E-05 276% 437% 692%
Naphthalene 0.250741977  0.119896713 N 1.86-03 4.7E-02 1.2E+00 3.7E-07 9.3E-06 2.4E-04 1.9E-06 4.8E-05 1.2£-03 97% 2457% 62236%

-Methylnaphthaiene 0.289334545  0.144200407 N NA 9.2E-02 NA 7.5E-06 3.9E-05 4526%

naphthylene 0.298930305  0.143589828 N NA 9.1E-02 NA 2.2E-06 1.2E-05 4630%

henanthrene 0.341400381  0.159523424 N 5.5E-03 1.4E-01 3.8E+00 4.4E-07 1.2E-05 3.0E-04 2.3E-06 6.0E-05 1.6E-03 290% 7628% 200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y . 24E-02 7.0E-01 20E+01 4.6E-09 1.36-07 3.9E-06 2.4E-08 7.0E-07 2.0E-05 2042% 59363% 1725935%
Dibenzo(a,h)anthracen¢ 0.526188697  0.242044224 Y 4.9E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 6.6E-06 3.0E-08 9.4E-07 2.9E-05 2977% 91997%  2842859%
JCDD 0.546192220  0.217548111 Y 27€-02 B81E-01 25E+01 3.8E-13 1.2E-11 3.5E-10 2.0E-12 6.0E-11 1.8E-09 1786% 54409% 1657801%
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 32E-01 1.6E-10 4.1E-09 1.1E-07 8.2E-10 2.1E-08 5.5E-07 75% 1930% 49991%
DDOD 0.489014209  0.162411367 N 6.4E-03 1.8E-01 5.0E+00 5.8E-08 1.6E-06 4.5£-05 3.0E-07 8.3E-06 2.3E-04 682% 19090% 534024%
Acetophenone 0.150043236  0.027414076 N NA 3.7E-03 NA 4.0E-08 2.1E07 219%

o 96 2




C.6-4.1 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

N

Default conditions for screening purposes:

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118

The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):

Input site specific concentrations in Column marked "Conc”

Area exposed (cm2):
Event time (hr/event):

Event frequency (events/day):
Exposure frequency (days/year):
Exposure duration (years):

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED =9 years

Body weight (kg):
Averaging time (days):

for carcinogenic effects, AT=70 years (25,550 days)

for noncarcinogenic effects, AT=ED (in days)

Skin thickness (assumed to be 10 um):

Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event * A* EV

Drinking (mg/day) = Conc * IR * ABSIG

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD

Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

3

Total dose (mg/day) = Q * T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min)

{*). outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data

as evaluated using MLAB (Civilized Software, Bethesda, MD)
95% LCI and UCI are evaluated using STATA

(**): halogenated chemicals.

Note:

CHEMICAL

Trichloroethane, 1,1,2-
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Trichlorobenzene, 1,2,4-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Benzene
Bromomethane
Chlorobenzene
Chlorodibromomethane
Chioroethane
cis-1,2-Dichloroethene
Ethylbenzene

Methyi tert-butyl ether
Methylene chioride
Tetrachlorsthylene
Toluene
trans-1,2-Dichloroethene
Trichloroethylene

Vinyi chloride

Xylenes (total)
p-Cresol

Naphthalene
2-Methyinaphthalene
Acenaphthylene
Phenanthrene
Benzo-a-pyrene
Dibenzo(a,h)anthracene
TCDD

Dieldrin

DDD

Acetophenone

org_o.

CAS No.

MWT

1.33E+02
9.90E+01
9.69E+01
1.82E+02
1.47E+02
1.47E+02
7.81E4+01
9.50E+01
1.13E+02
2.08E+02
6.45E+01
9.69E+01
1.06E+02
8.82E+01
8.49E+01
1.66E+02
9.21E+01
9.69E+01
1.31E+02
6.25E+01

. 1.06E+02

1.08E+02
1.28E+02
1.42E+02
1.52E+02
1.78E+02
2.50E+02
2.78E+02
3.22E+02
3.81E+02
3.20E+02
1.20E+02

logiKow

2.05E+00
1.79E+00
2.13E+00
3.98E+00
3.60E+00
3.39E+00
2.13E+00
1.19E+00
2.84E+00
2.23E+00
1.43E+00
2.09E+00
3.15E+00
9.40E-01
1.25E+00
3.40E+00
2.73E+00
2.09E+00
2.42E+00
1.36E+00
3.12E+00
1.95E+00
3.30E+00
3.86E+00
3.94E+00
4.46E+00
6.10E+00
6.84E+00
6.80E+00
4.56E+00
5.80E+00
1.58E+00

Kp
95% LCI

2.61E-04
2.72E-04
4.69E-04
2.58E-03
2.27E-03
1.66E-03
5.95E-04
1.14E-04
1.12E-03
1.32E-04
2.43E-04
NA
1.94E-03
NA
1.42E-04
1.33E-03
1.23E-03
NA
4.70E-04
2.24E-04
NA
4.84E-03
1.84E-03
NA
NA
5.47E-03
2.41E-02
4.88E-02
2.65E-02
4.72E-04
6.41E-03
NA

Kp
(cm/hr)
predicted

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01

7.0E-01

1.5E+00
8.1E-01

1.2E-02
1.8E-01

3.7E-03

SA=
t_event=
EV=
EF =
ED=

BW=
AT =

Isc =

iR=
ABSGI =

Kp
{cm/hr)
measured

8.00
40.0
1.0

70.0
365

1.00E-03

1.0

cm2
hr/event
event/day
dayslyr
years

kg
days

cn

{cm3/day = L/day * 1000 cm3/L)
(assumed 100% Gl absorption)

-

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

Kp
95% UC

1.58E-01
1.67E-01
2.90E-01
1.70E+00
1.47E+00
1.06E+00
3.72E-04
7.04E-02
7.08E-01
7.86E-02
1.52E-01
NA
1.25E+00
NA
8.81E-02
8.41E-01
7.82E-01
NA
2.88E-01
1.40E-01
NA
1.21E-02
1.18E+00
NA
NA
3.80E+00
2.04E+01
4.66E+01
2.46E+01
3.17E-01
5.02E+00
NA

Special
Chemicals
(Mor (™)

-

.

3

H

s

LIRS

Derm/

649%

2322%

807%

235%

612%

120%

1979%

678%
309%

2457%

7628%
59363%
91997%

1930%

Chem Derm/ B
Assess Total Dose

<= < < =< < <<

<

0%

0%

0%

0%

0%

0%

0%

0%
0%

0%

0%
0%
1%

0%

FA

Conc Kp used in

(mg/cm3)

ND

6.4E-03
6.7€-03
1.26-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.26-02
5.6E-03
4.7E-02
7.7e-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01

7.0E-01

1.5E+00
8.1E-01

1.2E-02
1.8E-01

3.7E-03

DA_event
DA_event (mg/cm2-evt) (mg/kg-day)

1.9E-08

1.7E-07

3.9E-08

3.7E-08

2.7E-06

2.5E-07

1.3E-07

2.6E-06
1.1E-08

1.0E-06

2.4E-06
9.9E-08
1.8E-07

4.1E-09

DAD log(Ds/sc)

NA
NA
9.9E-08
N/A
NA
8.8E-07
2.0E-07
NA
N/A
1.9E-07
N/A
1.4E-05
NA
1.3E-06
NA
6.5E-07
N/A
N/A
1.3E-05
5.8E-08
N/A
NA
5.2E-06
NA
NA
1.3E-05
5.1E-07
9.4E-07
N/A
2.1E-08
N/A
N/A

-3.6E+00
-3.4E+00
-3.3E+00
-3.8E400
-3.6E+00
-3.6EH00
-3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E4+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+400
-3.4E+00
-3.5E+00
-3.6E+00
3.7E+00
-3.8E+00
-4, 2E+00
-4.4E+00
-4.6E+00
-4.9E+00
-4 6E+00
-3.5E+00

Dsc/isc

2.79E-04
4.36E-04
4.48E-04
1.50E-04
2.34E-04
2.34E.04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E.-04
3.97E-04
5.01E-04
5.23E-04
1.84E-04
4.77E.04
4.48E-04
2.87E.04
6.99E-04
3.97E-04
3.87E-04
2.99E-04
2.49E.04
2.19E-04
1.57E.04
6.19E-05
4.29E.05
2.44E.05
1.14E.05
2.51E-05
3.32E.04

Dsc

2.79E-07
4.36E-07

4.4BE-0O7

1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77€-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07

© 2.19E-07

1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3E-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E4+01
3.6E-01
1.8E+00
3.1E-01

c

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.5E-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.56-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
8. 7E+00
5.6E+00
4.0E-01
1.4E+00
3.4E-01

t_start
B>0.6

4.1
11.67
17.57
30.09

25.99

t_star3
B<=0.6

1.43
0.92
0.89
2.66
1.71
1.7
0.70
0.87
1.09
3.77
0.59
0.89
1.01
0.80
0.76
2.18
0.84
0.89
1.39
0.57
1.01
1.03
1.34
1.60
1.82
2.55
6.46
9.32
16.37
35.09
15.96
1.21



C.6-4.1 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

)

EPDR2 = 1.39E+03 EPDIMW = 0.00051032
EPDR3 = 1.26E+01 EPD1KOW=  0.05615738
EPDC2 = 2.41E+02 EPDMIN1= -0.06831355
EPDC3 = 2.10E+00 EPDMAX1= 0.55769245
MINW1 = -3.09E-01 EPD3MW = -0.00051032
MAXWT = 3.17E-01 EPD3KOW= 0.05615738
) MINW3 = -2.96E-01 EPDMIN3= -0.30104241
Py MAXW3 = 1.81E-01 EPDMAX3= 0.17585639

Comparison of DAD using 95% L-UCI and Average value

CHEMICAL EPD1-c EPD2-c outside Chemicals Kp Kp Kp DA _event DA _event DA _event DAD DAD DAD Derm/ Derm/ Dermv
Eq (3.9) Eq (3.10) EPD? outside 95% LCl  (cm/hr)  95% UCH (mg/cm2-evt) (mg/cm2-evt) (mg/cm2-evt) (mg/kg-day) (mg/kg-day) (mg/kg-day) Drink Drink Drink
EPD (%) predicted 95% LCI Kp AverageKp 95% UCIKp 95%LCiKp Average Kp 95% UCIKp 95% LCIKp AverageKp 95% UCHKp
Trichloroethane, 1,1,2-  0.183198903  0.047046344 N 26E-04 64E-03 1.6E-01
Dichloroethane, 1,1- 0.151043082  0.050000328 N 2.7E-04 6.7E-03 1.7E-01
Dichloroethylene, 1,1-  0.168064925  0.070165502 N 47E-04 12E02 29E-01 7.7E-10 1.9E-08 4.7E07 4.0E-09 9.9E-08 2.5E-06 26% 649% 16140%
Trichlorobenzene, 1,24 0.316128886  0.130883837 N 26E-03 6.6E-02 1.7E+00
Dichiorobenzene, 1,3-  0.277183148  0.127149968 N 2.3E-03 58E-02 1.5E+00
Dichlorobenzene, 1,4-  0.265390098  0.115356919 N 1.7E-03  4.2E-02 1.1E+00 6.7E-09 1.7E-07 4 3E-06 3.5E-08 8.8E-07 2.2E-05 92% 2322% 58688%
Benzene 0.158470867  0.079759461 N 59E-04 15E-02 3.7E-01 1.6E-09 3.9e-08 9.8E-07 8.1E-09 2.0E-07 5.1E-06 32% 807% 20176%
Bromomethane 0.115307388  0.018347170 N 1.1E-04 28E-03 7.0E-02
Chiorobenzene 0.216948639  0.102025264 N 1.1E-03 28E02 7.1E-01
Chilorodibromomethane 0.231529970  0.018931933 N 1.3E-04 3.2E-03 7.9E-02 1.5E-09 3.7E-08 8.9E-07 7.8E-09 1.9E-07 4.6E-06 10% 235% 5734%
Chloroethane 0.113220492  0.047389607 N 24E-04 6.1E-03 1.5E-01
cis-1,2-Dichloroethene  0.166839043  0.067898794 N NA 1.1E-02 NA 2.7E-06 1.4E-05 612%
Ethylbenzene 0.231091397  0.122700079 N 1.9E-03 49E-02 1.2E+00
Methyl tert-butyl ether  0.097772373  0.007803496 N NA 2.1E-03 NA 2.5E-07 1.3E-06 120%
Methylene chiloride 0.113522630  0.026870813 N 14E-04 35E-03 8.8E-02
Tetrachlorethylene 0.275545631 0.106324534 M 1.3E-03 3.3E-02 8.4E-01 5.0E-08 1.3E-07 3.2E-06 2.6E-08 6.5E-07 1.6E-05 79% 1979% 49791%
Toluene 0.200309830  0.106309450 N 1.2E-03 3.1E-02 7.8E-01
trans-1,2-Dichloroethen 0.166839043  0.067898794 N NA 1.1E-02 NA
Trichloroethylene 0.202956499  0.068845207 N 4.7E-04 1.2E-02 29E-01 1.0E-07 2.6E-06 6.4E-05 5.4E-07 1.3E-05 3.3E-04 2% 678% 16777%
Vinyl chloride 0.108268842  0.044479224 N 2.2E-04 56E-03 14E-01 4.5E-10 1.1E-08 2.8E-07 2.3E-09 5.8E-08 1.4E-06 12% 309% 7716%
Xylenes (total) ) 0.229391367  0.121030668 N NA | 4.7E-02 NA
p-Cresol 0.164692560  0.054321212 N 48E-03 7.7E-03 1.2E-02
Naphthalene 0.250741977  0.119896713 N 1.8E-03 4.7E-02 1.2E+00 4.0E-08 1.0E-06 2.5E-05 2.1E07 5.2E-06 1.3E-04 97% 2457% 62236%
~2-Methyinaphthalene 0.289334545  0.144200407 N NA 9.2E-02 NA
naphthylene 0.208930305  0.143589828 N NA 9.1E-02 NA
,» henanthrene 0.341400381 0.159523424 N 5.5E-03 14E-01 3.8E+00 9.2E-08 2.4E-06 6.4E-05 4.8E-07 1.3E-05 3.3E-04 290% 7628% 200991%
Benzo-a-pyrene 0.470139236  0.214980766 Y 24E-02 7.0E-01 20E+01 3.4E-09 9.9E-08 2.9E-06 1.8E-08 5.1E-07 1.5E-05 2042% 59363% 1725935%
Dibenzo(a h)anthracent  0.526188697  0.242044224 Y 4.9E-02 1.5E+00 4.7E+01 5.9E-09 1.8E-07 5.6E-06 3.0E-08 9.4E-07 2.9E-05 2977% 91997% 2842859%
TCDD 0.546192220 0.217548111 Y 27E-02 8.1E-01 25E+01
Dieldrin 0.450508394  0.061646886 N 4.7E-04 1.2E-02 3.2E-01 1.6E-10 4.1E-09 1.1E-07 8.2E-10 2.1E-08 5.5E-07 75% 1930% 49991%
DDD 0.489014209 0.162411367 N 6.4E-03 1.8E-01 5.0E+00
N NA 3.7E-03 NA

Acstophenone 0.150043236  0.027414076
om0



C.6-4.2 DERMAL ABSORPTION CALCULATION FOR CT EXPOSURE - GROUNDWATER (COMBINED): FUTURE CONSTRUCTION WORKER NON-CANCER RISK

FOR ORGANIC CHEMICALS IN WATER (latest version 04/01)
) Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01)

Enter the Following Exposure Conditions: for site specific conditions, change values in Cells 18-118
The default exposure conditions used in this spreadsheet assume exposure duration for
carcinogenic effects of chemicals in water through showering

Concentration (mg/L*L/1000 cm3):
Input site specific concentrations in Column marked "Conc”

Area exposed (cm2): SA= 3300
Event time (hr/event); t_event = 8.00
Event frequency (events/day): = 1.0
Exposure frequency (days/year): EF = 40.0
Exposure duration (years): ED = 1.0

for carcinogenic effects, ED = 30 years (used in this spreadsheet)
for noncarcinogenic effects, ED = 9 years
Body weight (kg): B BW = 70.0
Averaging time (days): AT = 365
for carcinogenic effects, AT=70 years (25,550 days)
for noncarcinogenic effects, AT=ED (in days)
Skin thickness (assumed to be 10 um): Isc= 1.00E-03
Default conditions for screening purposes:
Compare Dermal to Drinking: Adults showering for 35 minutes/day, compared to drinking 2L water/day

Dermal (mg/day) = DA_event* A * EV IR= 50
Drinking (mg/day) = Conc * IR * ABSIG ABSGI = 1.0

IR: Ingestion rate of drinking water
ABSIG: Absorption fraction in Gl tract

Refer to Appendix A for equations to evaluate DA_event and DAD
Compare Dermal to Total dose exposed during adult showering assuming 5 gal/min of water flow rate

Total dose (mg/day) = Q * T_event * EV

Q: Shower flow rate (5-15 gal/min; here using 5 gal/min) Q=
w (*): outside of the Effective Prediction Domain (EPD) determined by the Flynn's measured Kp data
- as evaluated using MLAB (Civilized Software, Bethesda, MD)

95% LCl and UCI are evaluated using STATA

(™). halogenated chemicals.

Note:
CHEMICAL CAS No. MWT logKow Kp Kp Kp Kp Special
95% LCH {cmvhr) (cm/r) 95% UCI  Chemicals
predicted measured (MYor (™)
Trichloroethane, 1,1,2- 79005 1.33E+02 2.0S5E+00 2.61E-04 6.4E-03 1.58E-01 -
Dichloroethane, 1,1- 75343 9.90E+01 1.79E+00 2.72E-04 6.7E-03 1.67E-01 i
Dichloroethyiene, 1,1- 75354 9.60E+01 2.13E+00 4.69E-04 1.2E-02 2.90E-01 il
Trichlorobenzene, 1,2,4- 120821 1.82E+02 3.98E+00 2.58E-03 6.6E-02 1.70E+00
Dichlorobenzene, 1,3- 641731 1.47E+02 3.60E4+00 227E-03 5.8E-02 1.47E+00
Dichlorobenzene, 1,4- 108467 1.47E+02 3.39E+00 1.66E-03 4.2E-02 1.06E+00
Benzene 71432 7.81E+01 213E+00 5.95E-04 1.5E-02 3.72E-01
Bromomethane 74839 9.50E+01 1.19E+00 1.14E-04 2.8E-03 7.04E-02 bt
Chlorobenzene 108907 1.13E+02 2.84E400 1.12E-03 2.8E-02 7.08E-01
Chiorodibromomethane 124481 2.08E+02 2.23E+00 1.32E-04 3.2E-03 7.86E-02 -
Chloroethane 75003 6.45E+01 1.43E+00 243E-04 6.1E-03 1.52€-01 hid
cis-1,2-Dichloroethene 156592  9.69E+01 2.09E+00 NA 1.1E-02 NA -
Ethylbenzene 100414 1.06E+02 3.1SE+00 1.94E-03 4.9E-02 1.25E+00
Methyl tert-butyl ether 1634044  8.82E+01 9.40E-01 NA 2.1E-03 NA
Methylene chioride 75092 8.49E+01 1.25E4+00 1.42E-04 3.5E-03 8.81E-02 hid
Tetrachlorsthylene 127184 1.66E+02 3.40E+00 1.33E-03 3.3E-02 8.41E-01 b
Toluene 108883 9.21E+01 2.73E+00 1.23E-03 3.1E-02 7.82E-01
trans-1,2-Dichloroethene 156605  9.69E+01 2.09E+00 NA 1.1E-02 NA
Trichloroethylene 79016 1.31E+02 242E+00 4.70E-04 1.2E-02 2.88E-01 hid
Vinyl chloride 75014 6.25E+01 1.36E+00 224E-04 5.6E-03 1.40E-01 bl
Xylenes (total) . 1330207 1.06E402 3,12E+00 NA 4.7E-02 . NA
p-Cresol 106445 1.08E+02 1.95E+00 4.84E-03 7.7E-03 1.21E-02
Naphthalene 91203 1.28E+02 3.30E+00 1.84E-03 4.7€-02 1.18E+00
2-Methyinaphthalene 91576 1.42E+02 3.86E+00 NA 9.2E-02 NA
’ Acenaphthylene 208968  1.52E+02 3.94E+00 NA 9.1E-02 NA
Phenanthrene 85018 1.78E+H02 4.46E+00 547E-03 1.4E-01 3.80E+00 *
Benzo-a-pyrene 50328 2.50E+02 6.10E+00 241E-02 7.0E-01 2.04E+01 v
Dibenzo(a,h)anthracene 63703 2.78E+02 6.84E+00 4.88F-02 1.5E+00 4.66E+01 .
TCOD 1746016  3.22E+02 6.80E+00 2.65E-02 8.1E-01 2.46E+01 *
Dieldrin 60571 3.81E+02 4.56E+00 4.72E-04 1.2E-02 3.17E-01
DDD 72548 3.20E+402 5.80E+00 6.41E-03 1.8E-01 5.02E400 *
Acetophenone 08862 1.20E+02 1.58E+00 NA 3.7E-03 NA

o399

cm2
hr/event
event/day
dayslyr

years

kg
days

cm

(cm3/day = L/day * 1000 cm3/L)
(assumed 100% G} absorption)

Derm/
Drink

382%

3889%

3090%

2322%
807%

1525%
235%

612%
2500%
120%

1632%
612%
678%
309%

2402%
437%

2457%

4630%
7628%
59363%
91997%
54409%

219%

Chem Demv
Assess Totai Dose

<<€ << <=<=<=< <

L€ <<€ K<<

0%

0%
0%
0%
0%

0%
0%

0%
0%

0%

0%
0%
0%
0%
0%

0%
0%
1%
0%

0%

1135500.0 (cm3/hr = gal/min * 3.785 gall * 60 min/hr *1000 cm3/hr)

FA

Conc Kp used in

(mg/cm3)

6.4E-03
6.7E-03
1.2E-02
6.6E-02
5.8E-02
4.2E-02
1.5E-02
2.8E-03
2.8E-02
3.2E-03
6.1E-03
1.1E-02
4.9E-02
2.1E-03
3.5E-03
3.3E-02
3.1E-02
1.1E-02
1.2E-02
5.6E-03
4.7E-02
7.7E-03
4.7E-02
9.2E-02
9.1E-02
1.4E-01
7.0E-01
1.5E+00
8.1E-01
1.26-02
1.8E-01
3.7E-03

DA_event
DA_event (mg/cm2-evt) (mg/kg-day)

6.9E-06

1.4E-05
8.9E-06
6.9E-05
1.1E-05

4.2E-06
3.7E-08

4.4E-05
1.5E-05
9.8E-06

3.0E-04
1.4E-06
2.1E-07
2.0E-05
1.5E-05
1.2E-07
5.1E-06

2.2E-06
3.6E-06
1.3E-07
8.1E-08
1.2E-11

1.6E-06
4.0E-08

DAD

N/A
3.6E-05
N/A
7.0E-05
4.6E-05
3.6E-04
54E-05
N/A
21E-05
1.9E-07
N/A
2.3E-04
7.8E-05
5.1E-05
N/A
N/A
1.5€-03
7.2E-06
1.1E-06
1.0E-04
8.0E-05
6.2E-07
2.6E-05

1.2E-05
1.9E-05
7.0E-07
4.2E-07
6.0E-11
N/A
8.3E-06
2.1E-07

log(Ds/lsc)

-3.6E+00
-3.4E+00
«3.3E+00
-3.8E+00
-3.6E+00
-3.6E+00
«3.2E+00
-3.3E+00
-3.4E+00
-4.0E+00
-3.2E+00
-3.3E+00
-3.4E+00
-3.3E+00
-3.3E+00
-3.7E4+00
-3.3E+00
-3.3E+00
-3.5E+00
-3.2E+00
-3.4E+00
-3.4E+00
-3.5E+00
-3.6E+00
-3.7E+00
-3.8E+00
-4 2E+00
-4.4E+00
-4.6E+00
~4.9E+00
-4.6E+00
-3.5E+00

2.79E-04
4.36E-04
4.48E-H4
1.50E-04
2.34E-04
2.34E-04
5.71E-04
4.59E-04
3.66E-04
1.06E-04
6.81E-04
4.48E-04
3.97E-04
5.01E-04
5.23E-04
1.84E.04
4.77E-04
4.48E-04
2.87€-p4
6.99E-04
3.97E-04
3.87E-04
2.99E.04
249E.04
2.19E-04
1.57E-04
6.19E.05
4.29E-05
2.44E-05
1.14E05
2.51E.05
3.32E-4

Dsc

2.T9E-07
4.36E-07
4.48E-07
1.50E-07
2.34E-07
2.34E-07
5.71E-07
4.59E-07
3.66E-07
1.06E-07
6.81E-07
4.48E-07
3.97E-07
5.01E-07
5.23E-07
1.84E-07
4.77E-07
4.48E-07
2.87E-07
6.99E-07
3.97E-07
3.87E-07
2.99E-07
2.49E-07
2.19E-07
1.57E-07
6.19E-08
4.29E-08
2.44E-08
1.14E-08
2.51E-08
3.32E-07

3.2E-01
3.2E-01
3.3e-01
5.6E-01
4.9E-01
4.4E-01
3.3E-01
3.1E-01
3.8E-01
3.1E-01
3.1E-01
3.3E-01
4.4E-01
3.1E-01
3.1E-01
4.1E-01
3.8E-01
3.3E-01
3.4E-01
3.1E-01
4.3E-01
3.2E-01
4.4E-01
6.3E-01
6.4E-01
1.0E+00
1.3E+01
6.3E+01
2.2E401
3.6E-01
1.8E+00
3.1E-01

3.5E-01
3.5E-01
3.6E-01
5.9E-01
5.3E-01
4.7E-01
3.7E-01
3.4E-01
4.1E-01
3.56-01
3.5E-01
3.6E-01
4.7E-01
3.4E-01
3.4E-01
4.5E-01
4.1E-01
3.6E-01
3.7E-01
3.4E-01
4.7E-01
3.5E-01
4.8E-01
6.6E-01
6.6E-01
9.3E-01
4.3E+00
9.7E+00
5.6E+00
4.0E-01
1.4E+400
3.4E-01

t start
B>0.6

4.11
11.67
17.57
30.09

25.99

t star3
B<=0.8

1.43
0.92
0.89
266
1.71
1.7
0.70
0.87
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